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BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to novel 1 H-indde-3-acetamkJes useful for inhibiting sPLA 2 mediated release of fatty 
acids for conditions such as septic shock. 

Background Information 

The structure and physical properties of human non-pancreatic secretory phosphoiipase A 2 (hereinafter 
called, "sPLA 2 *) has been thoroughly described in two articles, namely. "Cloning and Recombinant Expression 
of Phosphoiipase A 2 Present in Rheumatoid Arthritic Synovial Fluid' by Seilhamer. Jeffrey J.; Pruzanski, Wal- 
demar, Vadas Peter Plant. Shelley; Miller, Judy A.; Kloss, Jean; and Johnson, Lorin K.; The Journal of Bio- 
logical Chemistry . Vol. 264, No. 10. Issue of April 5, pp. 5335-5338, 1989; and "Structure and Properties of a 
Human Non-pancreatic Phosphoiipase A2" by Kramer, Ruth M.; Hesslon, Catherine; Johansen, Berit; Hayes, 
Gretchen; McGray, Paula; Chow. E. Plngchang; Tfeard. Richard; and Pepinsky. R. Blake; The Journal of Bio- 
logical Chemistry . Vol. 264. No. 10. Issue of April 5, pp. 5768-5775, 1989; the disclosures of which are incor- 
porated herein by reference. 

It is believed that sPLAj is a rate limiting enzyme in the arachidonic acid cascade which hydroiyzes mem- 
brane phospholipids. Thus, it is important to develop compounds which inhibit sPLAj mediated release of fatty 
adds (e.g.. arachidonic acid). Such compounds would be of value in general treatment of conditions induced 
and/or maintained by overproduction of sPLA 2 ; such as septic shock, adult respiratory distress syndrome, pan- 
creatitis, trauma, bronchial asthma, allergic rhinitis, rheumatoid arthritis, and etc. 

lndolyl-3 substituted compounds having glyoxyiamide functionality are described in U.S. Patent 2,825.734. 
This patent related to a process for converting glyoxyamides to 3-(2-amino-1-hydroxyethyt ) indoles. 

U.S. Patent No. 3,271,416 describes IndoJyl aliphatic acids as sun screening agents and intermediates. 
These adds may be -NH 2 substituted (see, definition of M in daim 1) and require 5- or 6- position substitution 
with nitrogen or sulfur fundional groups. 

U.S. Patent No. 2,890,223 and the article The Synthesis of Tryptamines Related to Serotonin", by Elliott 
Shaw, J. Am. Chem. Soc, Vd. 77. 1955, (pp. 4319-4324) describe several amide derivatives of 3-indoleacetic 
acids. These compounds are used in the preparation of 5-loweraJkoxy tryptamines and are stated to have utility 
for influencing serotonin related functions in the brain. In addition, the article, "Recherches en serie inddique. 
VI sur tryptamines substituees". by Marc Julia, Jean Igden and Hanne Igden, Bull. Soc. Chim. France, 1962, 
pp. 1060-1068, describes certain indole-3-acetamides and their conversion to tryptamine derivatives. 

Selected indoyl amide type compounds have been described in the literature for the treatment of arthritic 
disorders. Thus, U.S. Patents No 3,196,162; 3,242,164 3.242,163; and 3,242.193 (see. Cd. 3, lines 55-60. 
Example 56) describe inddyl aliphatic acids together with their related salts, esters, and amides . These com- 
pounds are closely related to compounds like indomethacin, have a substituted benzyl group at the 1 position 
and likely achieve their beneficial adion being cydooxygenase inhibitors. 

The article, "Some Analogs of 1 -p-Chlorobenzyl-5-methylindde-3-acetic Add", by E. Walton, et d.. J. Med. 
Chem., Vd. 11, 1988, pp. 1252-1255. describes the preparation of Isomeric methyl 3-(1-p-chlorobenzyl-5-me- 
thoxy-3-methylindde-2) propionate. 

The article, "2-Aryl-3-lndoleacetamide8 (FGIN-1 ): A New Class of Potent and Spedfic Uganda for the Mi- 
tochondrial DBI Receptor (MDR)" by E. Romeo, et at. The Journal of Pharmacdogy and Experimental Thera- 
peutics Vd. 262. No. 3. (pp. 971-978) describes certain 2-aryl-3-indolacetamides having research applications 
in mammalian central nervous systems. 

It is desirable to develop new compounds and treatments for sPLAj induced diseases. 

Summary of the Invention 

This invention is a novd use of the dass of compounds known as 1 H-indde-3-acetamides to inhibit human 
sPLA 2 mediated release of fatty acids. 

This invention is also novel dasses of 1H-indde-3-acetamides having potent and adective effectiveness 
as inhibitors of human sPLA 2 . 

This invention is also pharmaceutical compositi ns containing the 1 H-indde-3-acetamides of the fnv n- 
tton. 

This invention is dso a method of preventing and treating s ptic sh ck using the 1H-indde-3-acetamides 
oftheinv ntion. 
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Detailed Description of th Inv ntl n 

Definitions: 



5 The 1 H-indole-3-acetamides of the invention employ certain defining terms as follows: 

The term, "alkyl" by itself or as part of another substituent means, unless otherwise defined, a straight or 
branched chain monovalent hydrocarbon radical such as methyl, ethyl, n-propyl, isopropyl. n- butyl, tertiary bu- 
tyl, isobutyl, sec-butyl, n-pentyl, and n-hexyt. 

The term, "alkenyl" employed alone or in combination with other terms means a straight chain or branched 
to monovalent hydrocarbon group having the stated number range of carbon atoms, and typified by groups such 
as vinyl, propenyl. crotonyl, isopentenyl. and various butenyl isomers. 
The term, "halo" means fluoro. chloro, bromo. or lodo. 

The term, "heterocyclic radical", refers to radicals derived from monocyclic or polycydic. saturated or un- 
saturated, substituted or unsubstituted heterocyclic nudei having 5 to 14 ring atoms and containing from 1 to 
15 3 hetero atoms selected from the group consisting of nitrogen, oxygen or sulfur. Typical heterocyclic radicals 
are pyrrolyl, furanyl, thiophenyt, pyrazolyl. imidazolyl, phenylimidazolyt, triazotyl, isoxazolyl, oxazolyl, thiazolyl, 
thiadiazolyl. indcdyl, carbazolyt, norharmanyl, azaindolyl, benzofuranyl, dibenzofuranyl. thianaphtheneyl. di- 
benzothiophenyt, indazolyl, imidazo(1 .2-A)pyridinyl, benzotriazolyl, anthranilyt, 1 ,2-benzisoxazolyl, benzoxa- 
zolyl, benzothiazdyl, purinyl, pryidinyl, dipyridylyl. phenylpyridinyl, benzylpyridinyl, pyrimidinyl. phenylpyrimi- 
20 dinyf, pyrazinyl, 1,3,5-triazinyl, quinolinyl, phthalazinyl, quinazdlnvi. quinoxalinyt. 

The term, "carbocydic radical" refers to radicals derived from a saturated or unsaturated, substituted or 
unsubstituted 5 to 14 membered organic nudeus whose ring forming atoms are solely carbon atoms Typical 
carbocydic radicals are cydoalkyl, cydoalkenyl, phenyl, naphthyt, norbornanyt, blcydoheptadienyl, tolulyl, xy- 
lenyl, biphenyl, indenyl, acenaphthylenyl, and anthracenyl. 
25 The term, "non-interfering substituent", refers to radicals suitable for substitution at positions 4, 5. 6. and/or 
7 on the indole nudeus (as hereinafter depicted in Formula I) and radical(s) suitable for substitution on the 
heterocyclic radical and carbocydic radical as defined above. Illustrative non-interfering radicals are CrC B al- 
kyl, C,-C 8 alkenyl, C,-C e alkynyl, C r C, 2 aralkyl, C r C 12 alkaryl, C r C 8 cydoalkyl, C r C 8 cydoalkenyl, phenyl, 
tolulyl, xylenyl, biphenyl, C,-C« alkoxy, C,-C 8 alkenytoxy, C r C* alkynyloxy, C2-C 12 alkoxyalkyl, Cj-0,2 alkox- 
30 yalkyloxy, CrC, 2 alkylcarbonyl, CrC 12 alkylcarbonylamino, C r Ci 2 alkoxy ami no, CrC 12 alkoxyaminocarbonyl, 
C r C 12 alkylamino, C,-Ce alkylttito, C 2 -C 12 alkytthiocarbonyl, C,-Cb alkylsulfinyl, C,-C 8 alkylsulfonyl, C,-C« ha- 
loatkoxy, C,-C« haloalkylsulfonyl, d-Cg haloalkyl, C,-C 8 hydroxyalkyl, -C(0)0(C,-C 6 alkyl), -{CH^n-GKd-Ce 
alkyl), benzyloxy, phenoxy, phenylthio, (-CONHS0 2 R). -CHO. amino, amidino, bromo, carbamyl, carboxyl, 
-(CH 2 )„-C0 2 H, chloro, cyano, cyanoguanidtnyl, fluoro, guanidino, hydrazide, hydrazino, hydrazido, hydroxy, 
35 hydroxyamino, iodo, nitro, phosphono, -S0 3 H, thioacetal, thiocarbonyl, trifluoromethyl, and C,-C 8 carbonyl; 
where n is from 1 to 8. 

The term, "amine", Includes primary, secondary and tertiary amines. 
The term, "hydrocarbyr means an organic group containing only carbon and hydrogen. 
The term, "addic group" means an organic group which when attached to an Indole nudeus, through suit- 
40 able connecting atoms, acts as a proton donor capable of hydrogen bonding. Illustrative of an addic group are 
the following: 

-5-tetrazolyt, 
-S0 3 H. 
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where n is 1 1 8, R N is a metal or C,-C, 0 alkyl. and R w is hydrogen or C,-C, 0 alkyl. 

The compounds of the invention having utility for inhibiting human sPLA 2 mediated release of fatty acids 
are selected from ■1H-indole-3-acetamides* having the general formula (A); 

5 



10 



15 




where Z is a divalent organic radical represented by 



25 



30 



r 



or 



T 



and the unsubstituted positions on the indolyl nucleus are Independently satisfied by hydrogen or a non-in- 
terfering substituent The indole nitrogen of formula (A) is preferably substituted by a ^Cr-y^carbocyclic 
radical) or a -(CH 2 ),^(heterocyclic radical). 

A preferred class of compounds according this invention are those having aryl. alkyl. haloalkyl, alkenyl, or 
alkynyl, groups on the indole nitrogen together with a relatively short (up to about 3 carbon atom size or equiv- 
alent) group at the 2-position (adjacent the indole nitrogen). Such 1 H-irtdole-3-ac8tamides are represented by 
the formula (I), and pharmaceutically acceptable salts thereof; 
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a) 



60 wherein ; 

X is oxygen or sulfur; 

R, is selected from groups (0. (li) and (Hi) where; 

(i) is C,-C» alkyl, Ce-Cjo alkenyl. C-Ca, alkynyl. Ce-Ca, haloalkyl. C 4 -C 12 cyctoalkyl. or 

(ii) is selected from the group; ph nyl. naphthyl. indenyl. and biph nyl. where the members of the group 
a™ unsubstituted or substituted by the substituents halo, -CN. -CHO, -OH. nflro. -SH. C,-C 10 alkylthio. 
C,-C 10 alkoxyl, C,-C, 0 alkyl, carboxyl, amino, or hydroxy amino; or 

(iS) is -(CH^-fRa,), or -(NH)-(R«i). where n is 1 to 8, and R^ is a group recited in (i). and Re, is selected 
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from a group recited in (i) or (li); 

R 2 is hydrogen, halo, C,-C s alkyi. ethenyl, cydopropyl, 0,-C, alkyithio, C r Cj alkoxy, -CHO, or-CN; 
each Rj is independently hydrogen, halo, or methyl; 

R4. Rs. R«. and R 7 are each independently hydrogen. C,-C 10 alkyi. C,-C, 0 alkenyl. C,-C 10 alkynyi. C,- 
C 8 cyctoalkyl. aryl, aralkyl. or any two adjacent hydrocarbyl groups in the set R,, R* R,, and R r . combine with 
the ring carbon atoms to which they are attached to form a 5 or 6 membered substituted or unsubstituted car- 
bocyclic ring; or C,-C 10 haloalkyl, 0,-0,0 alkoxy, C,-C, 0 haloalkoxy, C 4 -Cg cycloalkoxy. phenoxy. halo, hydroxy, 
carboxyl. -SH, -CN. C,-C 10 alkyi thio. arylthio. thioacetal. -0(0)0(0,-0,0 alkyi). hydrazide. hydrazine hydra- 
zido, -NHa. -NO* -NRnRas. and -C^NRmRm. where. R*, and R^ are independently hydrogen. 0,-0,0 alkyi. 
C,-C 10 hydroxyalkyl. or taken together with N, Rm and R M form a 5 to 8 membered heterocyclic ring; or 
a group having the formula; 




are each independently selected from hydrogen. C,-C, 0 alkyi. hydroxy, or Rm and Rj 5 taken 
together are =0; 
is 1 to 5. 

is a bond. -O-, -N(C,-C 10 alkyi)-, -NH-, or -S-; and 
is -C0N(Rt2Rn), -5-tetrazolyl, -SOjH, 

? 

P 0R B6 

OR 8 6 



O 




0Re6 R 99 



where, 
Rm and Rjs 

P 
Z 
Q 
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?99 



•P 0 (CH 2 )H N R 99 

ORfis R 99 



10 



15 



\\ 



C OR 86 



20 



■OR e6 



25 



30 



35 



where n is 1 to 8, R„ is independently selected from hydrogen, a metal, or C,-C 10 aJkyl. and is selected 
from hydrogen or C,-C 10 alkyf. 

Another preferred dass of indoles according to this Invention are those having alkyl, aryl, or benzyl groups 
or their derivatives on the Indole nitrogen. Such 1H-lridole-3-acetamides are represented by the formula (II) 
and pharmaceutical^ acceptable salts thereof, 



45 



50 




0D 



S3 wherein ; 

X is oxygen or sulfur; 

R„ is selected from groups (i), (ii) (iij) and (iv) where; 
(i) is Cg-Cjo alkyl. C-Cjo alkenyl. C^C*, alkynyl, d-Cx haloalkyl, C«-C, 2 cydoalkyl. or 
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(ii) Is aryl r aryl substituted by halo, nitro, -CN. -CHO. -OH. -SH. C,-C 10 alkyl. C-C,,, alkylthto. 0,-C,,, 
■ alkoxyl. carboxyl. amino, or hydroxyamino; or 

(iii) is -(CHJn-^R,,,), or -<NHMRei), where n is 1 to 8, and R*, is a group recited in (i). and Rg, is selected 
from a group recited in (i) or (ii); 

5 (iv)is 

10 — — R 8 8 

R87 

T5 where Rj7 is hydrogen or C r C 10 alkyl. and Rm Is selected from the group; phenyl, naphthyl, indenyl, and 
biphenyl, unsubstituted or substituted by halo, -CN, -CHO. -OH. -SH. d-C,,, alkylthto, C,-C, 0 alkoxyl, phe- 
nyl, nitro, C,-C 10 alkyl. C r Ci 0 haloalkyl. carboxyl. amino, hydroxyamino; or a substituted or unsubstituted 
5 to 8 membered heterocyclic ring; 
R 12 is halo. d-C 2 alkylthto. or C,-^ alkoxy; 
30 each R 13 is independently hydrogen, halo, or methyl; 

Ru. Ris. Ri«. and R 17 are each independently hydrogen. C,-C 10 alkyl. C,-C 10 alkenyl, C,-C 10 alkynyl. 
CrCs cycloalkyl. aryl. aralkyl. or any two adjacent hydrocarbyl groups in the set R,«, R 15 , R*. and R, 7 . combine 
with the ring carbon atoms to which they are attached to form a 5 or 6 membered substituted or unsubstituted 
carbocyclic ring; or C,-C 10 haloalkyl. C,-C 10 alkoxy, C,-C 1() haloalkoxy. C 4 -C, cycloalkoxy, phenoxy. halo, hy- 
25 droxy. carboxyl, -SH, -CN. C,-C, 0 alkylthto, arylthio, thioacetal. -qO)O(C r C 10 alkyl), hydrazide, hydrazlno. hy- 
drazido, -NH 2 , -NO* -NRgjRga, and -CtOJNR^Rg,, where, R^ and R^ are Independently hydrogen, C,-C 10 al- 
ky*. Ci-C, 0 hydroxyalkyl. or taken together with N. R« and Raj form a 5 to 8 membered heterocyclic ring; or 
a group having the formula; 




35 



where, 

40 Rm and Rk are each Independently selected from hydrogen. C,-C 10 alkyl. hydroxy, or Rm and Ru taken 
together are =0; 

p is 1 to 5, 

Z is a bond. -0-. -N(C,-C 10 alkyl)-. -NH-, or -S-; and 

Q is -CONfRttRtt), -5-tetrazolyl, -SQjH. 

45 



50 

OR 86 
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OR 86 
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•0 P OR 86 

OR 8 6 



10 



is 



OR86 



?99 



t 1 

P o (CH 2 )„ N R99 , 



I 



R 99 



20 



25 



30 




C OR a6 



40 



•C ORe 6 



45 



BO 



55 



HO 



where n is from 1 to 8, is independently selected from hydrogen, a metal, or C,-C 10 alkyl, and Rgg is selected 
from hydrogen or C,-C 10 alkyl. 

Another preferred group of indoles according to this invention are those having two key substituents; 
namely, (1 ) an acidic group at one or both the 4 or 5 positions (viz., R M and R a as depicted in formula III), and 
(2) a benzyl or substituted benzyl group on the ind I nitrogen. Such 1H-indoJe-3-acetamJd 8 are represented 
by the formula (III), and pharmaceutical^ acceptabt salts thereof. 
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X 




wherein ; 

X is oxygen or sulfur; 

Rzt is -(CH^n-iRjo), or ■(NH)-(R M ), where n is 1 to 8, and fa is aryl oraryl substituted by d-do alkyl. 
C r C, 0 alkenyl, C,-C, 0 alkynyl, C,-C, 0 haloalkyl, C 4 -C, 2 cydoalkyl. C-do hydroxyalkyl, carboxyl. halo, -CN. 
-CHO, -OH, -SH, d-d» aJkyUhio, C,-C 10 alkoxyl, carboxyl, amino, or hydroxyamino. or a substituted or un- 
substituted 5 to 8 membered heterocyclic ring; 

Rzt is hydrogen, halo. 0,-0, alkyl, ethenyl. cyclopropyl, C,-d alkylthio, C1-C2 alkoxy. -CHO. -CN; 

each R» is independently hydrogen, halo, or methyl; 

R24 and R2S are each independently selected from (a) and (b) where; 

(a) is hydrogen, halo, akyl, or alkoxy, and; 

(b) is a group having the formula; 




with the proviso that at least one of R M and R25 must be selected from (b), and where; 

Rm and Rb are each independently selected from hydrogen. C,-C 10 alkyl. hydroxy, or R* and Ru taken 

together are =0; 
P is 1 to 5. 

Z is a bond, -O-. -N(C,-C 10 alkyl)-. -NH-, or -S-; and 

Q is -CONCRkRki). -5-tetrazolyl. -SOjH, 
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•ORas 



ORee 



10 



15 



-P 0 (CH 2 ), 



OR 86 



?99 



•N R 99 



R 99 



20 



25 



OR 8 6 




30 



35 




ff 



OR86 



45 



60 



55 



where n is 1 to 8, R^ is independently selected from hydrogen, a metal, or C,-C„ alkyt, and R99 is selected 
from hydrogen or C r C 10 alkyl. 

R». and Rz, are each independently hydrogen. C,-C 10 alkyl, C,-C 10 alk nyl. C,-C 10 alkynyJ. Cj-C, cycloalk- 
yl, aryl, aralkyl, or the adjacent hydrocarbyl groups in the groups R M and combine with the ring carbon 
atoms to which th y are attached to form a 5 r 6 membered substituted r unsubstituted carbocycflc ring; or 
C,-C 10 haloalkyl. C,-C, 0 alkoxy, C,-C,„ hal alkoxy. C4-C a cydoaJkoxy, phenoxy, hai . hydroxy, carboxyi, -SH, 

11 
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-CN, C,-C 10 alkytthlo, aryfthi , thloacetaJ. -qO)O(C,-C 10 alkyl). hydrazide, hydrazin , hydrazido, -NH 2 , -NO* 
-NRajRgj, and -C(0)NRa2R M , where, R„and R^are Independently hydrogen, C,-C 10 alkyl, C r C, 0 hydroxyalk- 
yl, or taken together with N, R^ and Rg, form a 5 to 8 membered heterocyclic ring; or 
a group having the formula: 



s 



10 




is where. 

Rm and R« are each independently selected from hydrogen. C,-C 10 alkyl, hydroxy, or R^ and Rg 5 taken 

together are =0; 
P is 1 to 5, 

Z is a bond, -O-. -N(C r C 10 alkyl)-, -NH-. or -S-; and 

20 Q is -CON(R 82 R M ). -5-tetrazolyl, -SOjH. 

0 

t 

P OR 86 

OR e « 



25 



30 



40 



SO 



55 



o 

t 

OR 8 6 



T 



ORfl6 



o r 

.p o (CH 2 )fl N R 99 , 

OR 8 6 R 9 9 



t r 

P O (CH 2 )ri N R99 

ORfl6 R 99 



12 



BN9D0O0: «£P__fl820aiSA1J_> 



EP 0 620 215 A1 





where n is 1 to 8, Rg, is independently selected from hydrogen, a metal, or C-C 10 alkyl, and Rgg is selected 
from hydrogen or C,-C 10 alkyl. 

Another preferred class of indoles according to this invention are those having two key substituents; name- 
ly. (1) an acidic group at one or both the 4 or 5 positions (viz.. R M and Rjj as depicted ri formula IV, and (2) 
30 a small substituent containing halogen, sulfur, or oxygen at the 2-position of the indole ring (R K of formula IV). 
Such 1H-indole-3-acetamldes are represented by the formula (IV), and pharmaceutics tly acceptable salts 
thereof. 




so wherein ; 

X is oxygen or sulfur; 

Rji is selected from groups (i). (ii) and (iii) where; 
(') •» QrCa, alkyl, C^-C^ aJkenyl. Cg-C^ alkynyrl. C-Cjo haJoalkyl. C«-C 12 cycloalkyl, or 

(ii) Is aryl or aryl substituted by halo. -CN. -CHO. -OH. -SH. C,-C 1( , alkylthio. C r C 10 alkoxyl. carboxyl. ami- 
ss no. or hydroxyamino; 

(iii) is 
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R84 



•C R 8 7 



R84 



where Rm is hydrogen or C,-C 10 alkyl. and R« r is selected from the group: phenyl, naphthyl. hdenyl and 
biphenyl, unsubstituted or substituted by halo. -CN. -CHO. -OH. -SH. C,-C, 0 alkylthio, C,-C 10 alkoxy, car- 
10 boxy), amino, hydroxyamino; or a substituted or unsubstituted 5 to 8 membered heterocyclic ring; 
Rn is halo, d-C 2 alkylthio. alkoxy; 
each Rss Is independently hydrogen, halo, or methyl; 
R M and R M are each independently selected from (a) and (b) where; 
(a) is hydrogen, halo, alkyl, or alkoxy. and 
15 (b) is a group having the formula; 



20 



25 




with the proviso that at least one of R M and Rjs must be selected from (b), and where: 

Rm and Rgs are each independently selected from hydrogen, C,-C 10 alkyl, hydroxy, or and Rm taken 

together are =0; 
p is 1 to 5, 

30 Z is a bond, -O-, -N(C,-C 10 alkyl)-. -NH-, or -S-; and 

Q is -CONtRaRa). -5-tetrazolyl, -SOjH, 



35 



45 
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OR 86 
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OR 8 6 
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P 0 (CH 2 )ti N R„ 

« OR 8 6 Rgg 
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?99 



O P O (CH 2 )H N R99 



OR a « 



10 



R99 



15 



20 




OR 8 s 



25 



ff 



•C OR 84 



35 



40 



45 



where n is 1 to 8. Rm Is Independently selected from hydrogen, a metal, or C r do alkyl, and Re, is selected 
from hydrogen or d-C, 0 alkyl. 

R M . and Rj 7 are each independently hydrogen, C,-C i0 alkyl, C r C 10 akenyl. d-C, 0 alkynyl. Crd cydoalk- 
yl. aryl, aralkyl, or the adjacent hydrocarbyl groups in the groups R x and combine with the ring carbon 
atoms to which they are attached to form a 5 or 6 mem bored substituted or unsubstituted carbocydic ring; or 
C,-C 10 haloaJkyl. 0,-0,0 alkoxy, d-0,0 haloalkoxy, C 4 -Cs cydoalkoxy, phenoxy, halo, hydroxy, carboxyl. -SH, 
-ON, C,-C,o alkylthio, arylthlo, thioacetal, -C(0)0(C r C,o alkyl), hydrazide, hydrazino. hydrazido, -NH 2 , -Nd. 
-NRoRjj, and -C^NRuRo, where. R^ and R^ are independently hydrogen, C,-C 10 alkyl, C,-C w hydroxyalk- 
yl. or taken together with N, Re and Rgj form a 5 to 8 membered heterocydic ring; or 
a group having the formula; 



so 



55 




where, 
Rg4 and R^ 



are each independently selected from hydrogen. C,-C, 0 alkyl, hydroxy, or R* and Ru taken 
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P 
Z 
Q 



together are =0; 
is 1 to 5. 

is a bond. -O-, -N(C,-C 10 alkyi)-. -NH-. or -S-; and 
is -CONtRajRu). -5-tetrazolyl. -SOjH. 
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where n is 1 to 8. R, B is independently selected from hydrogen, a metal, or C,-C 10 alky), and Rm is selected 
10 from hydrogen or C,-C, 0 alkyl. 

A most preferred class of indole compounds according to this invention are those wherein X is oxygen in 
formula V. the nitrogen of the indole ring is substituted by a benzyl or biphenyl methyl group, and the 2-position 
on the indole ring (viz., R« in formula V) is substituted with either halo, methylthio, or C,-Cj alkyl. Such 1H- 
indole-3-acetamides are represented by the formula (V). and pharmaceutteally acceptable salts thereof 

1S 



X 




wherein; 

X is oxygen; 
Rs, is 

35 



40 



where, 

Rm is hydrogen or C,-C 10 alkyl. and Rg7 is -(CHjVfpherryl) or -(CHjMbiphenyt). wherein m Is 0 to 2 
and the phenyl or biphenyl radicals are unsubstituted or substituted by halo, -CN, -CHO, -OH, nitro. phenyl, 
-SH. C,-C 10 alkylthlo. C,-C 10 alkyl. 0,-0,0 alkoxyl. carboxyl, amino, hydroxyamlno or a substituted or unsub- 
stituted 5 to 8 membered heterocyclic ring; 

Rs2 is halo, methylthio. cydopropyl. or C,-C, alkyl; 

each R M is hydrogen or halo; 

Rm and Rk are each independently selected from (a) and (b) where; 

(a) is hydrogen, and; 

(b) Is a group having the formula; 



33 
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10 with the proviso that at least one of and must be selected from (b). and where; 

Ra4 and R* are each independently selected from hydrogen. C,-C 10 a'M. hydroxy, or R* and Re 5 taken 

together are =0; 
p is 1 to 5, 

Z is a bond, -0-. -N(C r C 10 alkyi)-. -NH- or -S-; and 

15 Q Is -5-tetrazolyl, -S0 3 H. 
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so 




is C ORb6 ' 

where n is 1 to 8. Rj, is independently selected from hydrogen, a metal, or C r C 1( > alkyl, and is selected 
from hydrogen or C,-C l0 alkyl. 

R M . and are each independently hydrogen. d-C 10 alkyl. aryl. aralkyl. C,-C 10 hatoalkyl. Ci-C 10 alkoxy. 
20 C,-C,o haloalkoxy, phenoxy, halo, hydroxy, carboxyl. or a group having the formula; 



25 



30 

where, 

Rm and Rm are each independently selected from hydrogen, C,-C, 0 alkyl. hydroxy, or and Rg 5 taken 

together are =0; 

p is 1 to 5, 

35 Z isabond.-O-. -N^-C^ alkyl)-, -NH-. or -S-; and 

Q Is -5-tetrazolyl, -SOjH, 
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(CH 2 ), 



R99 

N R 99 
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(CH 2 )h N R„ 
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ff 



O—-0R 86 

where n is 1 to 8, Rgg is independently selected from hydrogen, a metal, or C,-C 10 alkyl, and Rag is selected 
from hydrogen or C r C 10 alkyl. 
35 Illustrative of the novel compounds having utility In this Invention are the following: 

4^3K2-Amlno-2KW(>ethyl)-2<hloro-Hphenylmethyl)-1H-lndole-5-vl]oxyIbutanolc acid, a compound repre- 
sented by the formula: 



45 



50 



55 
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2-Ethyl-5-(4-hydrazino-4-oxobutoxy)-1-(phenylmethyl)-1H-indole-3-acetainide, a compound represented by 
25 the formula: 



30 



35 



40 



45 




so C>fl3-(2-amino-2-oxMthyl)-2^thyM-(phen^^ acid, a compound 

represented by the formula: 



55 
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» [3-H3-(2-Amino-2-oxoethyl)-1-[(3-chlo«>phony1)niethyO-2-ethy1 1H-indol-5.ylJoxy]propylJph03phonic acid, a 
compound represented by the formula: 

55 
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bo P-(2-Amino-2^xMthylM-([1,r^fphenylh2-tf add sodium salt a 

compound represented by the formula: 



55 
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to 



is 



20 




[I3-(2-Amino-2^oemyl)-2^th^1-(phenylmBthyl)-1H-indol-4-yl]oxy]aoetio acid, a compound represented by 
25 the formula: 



CH2CO2H 
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BO 



2-n3-(2-Amlno-2-oxoethy1H-[(3-chloro^ acid, a compound rep- 

resented by the formula: 



55 
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2-Cyclopropyl-5-hydroxy-1-(phenyimethyJ)-1H-indole-3-acetamide. a compound represented by the formula: 

23 




[3-n3-(2^inc-2^xoethyl)-2-cydopropyl-1-(pte^ acid, a corn- 

so pound represented by the formula: 



55 
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so 

2-Bromo-6^oro-5-hydroxy-1-(phenylmolhy1>-H-in(lol©-3-acetamide, a compound represented by the formu- 
la: 

55 
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so 

3-[4-p-(2-Amino-2<xoethyl)-6K*lo^ add a {xmm 

pound represented by the formula: 

55 
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and pharmaceutical acceptable salts of each of the above named compounds. 

The salts of the above IH-mdole-3-acetamide compounds of formulae A, I, II, III, IV, V, VI and the above 
named specific compounds are an additional aspect of the invention. In those instances where the compounds 
of the invention possess acidic or basic functional groups various salts may be formed which are more water 
soluble and physiologically suitable than the parent compound. Representative pharmaceuUcally acceptable 
salts, include but are not limited to, the alkali and alkaline earth salts such as lithium, sodium, potassium, cal- 
cium, magnesium, aluminum and the like. Salts are conveniently prepared from the free acid by treating the 
acid in solution with a base or by exposing the acid to an ion exchange resin. 

Included within the definition of pharmaceutically acceptable salts are the relatively non-toxic, inorganic 
and organic base addition salts of compounds of the present invention, for example, ammonium, quaternary 
ammonium, and amine cations, derived from nitrogenous bases (e.g., derived from glucosamine, morpholine, 
choline, or diethylamlne) of sufficient basicity to form salts with the compounds of this Invention (see, for ex- 
ample, S. M. Berge, etal., "Pharmaceutical Salts * J. Phar. Scl., 66: 1-19 (1977)). Moreover, the basic group(s) 
of the compound of the invention may be reacted with suitable organic or inorganic acids to form salts such 
as acetate, benzenesultbnate, benzoate. bicarbonate, bisulfate. bi tart rate, borate, bromide, camsylate. carbon- 
ate, chloride, clavulanate, citrate, chloride, edetate, edisylate, estotate, esylate. fluoride, fumarate. gluceptate. 
gluconate, glutamate, glycolylareanilate, hexyiresordnate, bromide, chloride, hydroxynaphthoate, iodide, iso- 
thtonate, lactate, lactobionate, laurate, malate, malseate. mandelate, mesylate, methylbromide. methylnitrate, 
methylsulfate, mucate, napsylate. nitrate, oleate, oxalate, palmitate. pantothenate, phosphate, pdygalactur- 
onato, salicylate, stearate, subacetate, succinate, tannate. tartrate, tosylate. triftuoroacetate. trifhioromethane 
sulfonate, and valerate. 

Certain compounds of the invention may possess one or more chiral centers and may thus exist in optically 
active forms. Likewise, when the compounds contain an alkenyt or alkenylene group there exists the possibility 
of cis- and trans- Isomeric forms of the compounds. The R- and S- isomers and mixtures thereof, including 
racemlc mixtures as well as mixtures of as- and trans- isomers, are contemplated by this invention. Additional 
asymmetric carbon atoms can be present in a substituent group such as an alkyl group. All such isomers as 
well as the mixtures thereof are intended to be included in the invention. If a particular stereoisomer is desired, 
it can be prepared by methods well known in the art by using stsreospecific reactions with starting materials 
which contain the asymmetric centers and are already resolved or, alternatively by methods which lead to mix- 
tures of the stereoisomers and subsequent resolution by known methods. 

Prodrugs are derivatives of the compounds of th invention which have chemicaDy or me taboi ically cleav- 
able groups and become by soivolysis or und r physiological conditions the compounds of the invention which 
are pharmaceutically active in vivo. Derivatives of the compounds of this invention have activity in both th ir 
add and base derivative forms, but the acid derivative form often offers advantages of solubility, tlssu corrv 
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patibility, or delayed release in a mammalian organism (see, Bundgard. H., Design f Prodrugs, pp. 7-9, 21- 
24, Elsevier, Amsterdam 1985). Prodrugs include acid derivatives well known to practitioners of the art, such 
as, for example, esters prepared by reaction of the parent acidic compound with a suitable alcohol, or amides 
prepared by reaction of the parent add compound with a suitable amine. Simple aliphatic or aromatic esters 
5 derived from acidic groups pendent on the compounds of this invention are preferred prodrugs. In some cases 
it is desirable to prepare double ester type prodrugs such as (acyloxy) alkyl esters or ((alkoxycarbonyl)oxy)alkyl 
esters. 

Synthesis Methods 

to 

The synthesis of the 1 H-indde-3-acetamides of structure (I) can be accomplished by known methods. Pro- 
cedures useful for the syntheses of the compounds of this invention are outlined in the following reaction 
schemes: 

In the first scheme, the 1H-indole-3-acetic acid esters. H, can be readily 

is 

Scheme 1. 



20 



25 



30 
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45 




alkylated by an alkyl halide or arylalkyl halide in a solvent such as N.N-dinwthyfformamide (DMF) in the pres- 
nce of a base (method a) to glv intermediate 1-alkyMH-indola-3-acetic acid esters, II. Bases such as po- 
tassium t-butoxide and sodum hydride are useful. It is advantageous to react th indole, II, with the baa to 
first form the salt of II and then add alkylating agent Treatment of the 1-alkyMH-lndole-3-acetlc add esters, 
III. win hydrazine or hydrazine hydrate in thanoi (method b) gives th desired 1-aJkyl-1K-indote-3-acetic add 
hydrazld s. IV. This condensation to form IV may be carried out at the reflux temperature of the solvent for a 
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period of 1 to 24 hours. The acetic acid hydrazides, IV, are hydrogenated to give the acetamtdes, I, by heating 
with Raney nickel in ethanol (method c). The intermediate acetic acid esters, III, can be first hydrolyzed to the 
acetic acid derivatives, V (method d), which on treatment with an alkyi chloroformate followed by anhydrous 
ammonia, also give amides, I (method e). 

The intermediate 1H-indole-3-acetic acid esters, II. can be obtained from several synthetic routes as Illu- 
strated in Scheme 2. The 1H-lndole-3-acetic acids, VI. are readily esterified in an alcohol such as methanol 
in the 

Scheme 2 




presence of a strong add, such as sulfuric acid (method f) to give II. Substituted phenylhydrazines, VII, can 
be reacted with levulinic acid derivatives. Vlll, by the well known Fisher-indole synthesis (method g) to give 
(see, ref. B. Carlin and E. E. Fisher. J. Am. Chem. Soc, 1948 . 70, 3421 ) directly the indole, II. Ethanol as solvent 
at reflux temperature and hydrogen chloride as the acid catalyst is generally used. Indoles that are unsubsti- 
tuted at the 3-position, IX, can be alkylated by first forming the zinc salts of IX and treating these salts with 
alkyl 2-bromoaJkanoate (see, ref. Yoshlhiko Ito, Hideaki Sato. Masahlro Murakami, J. Org. Chem., 1991 , 56, 
4864-4887) In (method h) to give II. The zinc salts of IX can be prepared by reacting the indoles IX first with 
n-butyl lithium using tetrahydrof uran as solvent and then with zinc chloride in ether. The solvent for this reaction 
is usually changed after the zinc salt formation to toluene by removing the ether and THF solvent at reduced 
pressure and adding toluene. 

For additional substituted derivatives of IX, the reactions in Scheme 3 are (see, ref. Robin O. Clark. Joseph 
M. Muchowski, Lawrence E. Fisher, Lee A. Flippin, David B. Rapke, Michel Souchet, Synthesis, 1991. 871- 
878) employed. 



36 



EP 0 620 215 A1 



Scheme 3. 
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Ortho-methyianilines, X, are treated with di-tert-butyl dicaibonate in THF at reflux temperature (method 
i) to give the N-terf-butoxycarbonylanilines. XI. The dianion of XI is formed in THF by treatment with two equiv- 

20 alents of sec-butyl lithium and reacts with one equivalent of an N-methoxy-N-methylalkanoic acid amide to 
give (method J) the aryl ketone, XII. These ketones on treatment with trifluoroacetic acid (method k) are both 
cyclized and deprotected on the nitrogen to give the indoles, IX. Indoles of type IX that are substituted at the 
5-position with nitro, are (see, ref. Wayland E. Noland, Lowell R. Smith, and Donald C. Johnson, J. Org. Chem., 
1963, 28, 2262-2266) obtained by adding sodium nitrate to the appropriate indole previously dissolved in sul- 

25 furic acid (method 1). 



Scheme 4. 



30 




To obtain derivatives of I where the R, substituent is S-hydroxy or an alkoxy other than methoxy, the meth- 
ods described In scheme S are used. The 5- methoxy indole-3-acetlc acids are readily demethylated (method 
m) by treatment with BBr 3 (see, ref. Tsung-YIng Shen and Charles A. Winter. Adv. Drug Res., 1977 , 12, 176) 
to give the S-hydroxy indole, V, which is elaborated, by methods previously 

Scheme 5. 
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described, to I, where R, is hydroxy. 1 K-lndole-3-acetamid s, where R, is 4- or 5- or 6-m thoxy can be also 
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directly demethylated to I (R, = hydroxy) by method m. These compounds can then b alkylated to giv com- 
pounds of structure XIII. When alkyl acrylates are used, derivatives of XIII are obtained where x is equal to 2. 
Bromo acetates and 4-bromo-butyrates give esters of structure XIII where x is 1 and 3. respectively. Use of 
benzyl halide gives the phenyimethyl derivative. All of the compounds where R7 contains an ester group can 

5 be converted to their carboxylic acid equivalents. XIV. 

The 2-chloro-1H-indole-3-acetamides are best prepared by the reactions outlined In Scheme 6. The 1-di- 
methylamino substituent on XV is used to direct the lithiation by sec-butyl lithium to the 2 position. This on 
treatment with benzenesulfonyt chloride gives XVI. which on treatment with aqueous HQ, loses the dlmethy- 
lamlno group to grve2-chloro-5-methoxy-1H-indole. Reactions of this indole using methods previously descri- 

io bed gives the 2-chloro esters, III. This ester may be converted to the 2-cNoro amide. I. using the reagent 
(CH 3 )jAINH 2 (method q). These may be O-demethylated and the phenolic intermediate realkylated as descri- 
bed in Scheme 5 to give the compounds of structure XIII. where R 3 is chloro. 

Scheme 6. 
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The intermediate 1H-indoie-3-aceti acid esters. III. where R s is bromo are made by reacting th ester, III, 
where R, is hydrogen, with N-bromosuccinimide (method s). In a similar fashion, methanesulfenyl chloride 
gives the 3-methylthlo indole. Ill, R s = CH,S. 

5 



10 



IS 



20 




III R 3 s CH 3 S 



25 

Compounds of structure I where R, is phenyl, are made by phenylation (see. ref. N. Miyaura, T. Yamag, A. 
Suzulc Snyth.Commun. 1981 11. p. 513-519) of the intermediates where R, is Br (method t). This phenylation 
can be carried 

30 

Scheme 7. 




Ill r x «= C 6 H 5 



out on any of the appropriate bromo substituted intermediates. The IH-indole-3-acetamide, I, where R, is ami- 
nocarbonyl can be made through th appropriate dlester. XVII. which is converted by previously described 
58 methods to the final diamide, I 
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20 The amides. I. where the R, substutlents contain nitrogen, as well as the compounds where substitution on 
the amino group contains esters or carboxylic acids, such as XXI and XXII. may be made by the procedures 
outlined in Scheme 8. 2-Methyl-5-nitro-1 H-indole is first benzylated to give the N-substituted derivative. XVIII. 
Treatment of this indole with oxalyi chloride (method u) followed by the addition of gaseous ammonia gives 
the oxalamide, XIX. Stepwise reduction of this compound is carried out The glycolic acid amide, XX, is obtained 

25 by treatment of XVIII with NaBH 4 (method v). Reduction of this intermediate with triethylsilane (method w) in 
trifluoroacetic acid results in the aeetamide. I, (R, = 0 2 N). The nitro function may be reduced catalyticaly 
(method x) to give the 5-amino amide (I, R, = NHJ. Treatment of this amino intermediate with methyl acrytate 
gives the ester amide XXI (some of the N.N-disubstituted derivative is also obtained in this reaction). This ester 
may be hydrolyzed with sodium hydroxide to give carboxylic acid amide, XXII. The same ester intermediate. 

30 XXI, is reacted with hydrazine to give the hydrazinoearbonyl derivative, XXIII. 

6-Methoxy-2-methyl-1H-lndole is converted to 6-methoxy-2-methyl-1H-indole-3-actamides by the se- 
quence of reactions outlined in the first 4 steps of Scheme 8. 
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Scheme 8. 




Described below are xamples of th present invent! n which are provided only for illustrative purposes. 
« They are n t intended to limit the scope of th present invention in any way as numerous embodiments within 
th scope f the claims will be apparent to those of rdinary skill In the art 
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EXAMPLES 
Example 1 

Preparation of 2.6-DimethyH-{phenylmethyiy-1H-indole-3-acetemide 

A. N-/erf-Butoxycarbonyl-2. 5-<limethylaniline. A solution of 2.5-dimethylaniline(24.2g. 0.2 mol) and 
50.0g(0.229 mol) of di-ferf-butyl dicarbonate in 200 ml of tetrahydrofuran was heated slowly to reflux and 
reflux maintained for 2 hours. After cooling, the reaction mixture was concentrated at reduced pressure 
and the residue dissolved in EtOAc. The EtOAc solution was washed with 1N citric acid solution, dried 
over NagOt, and concentrated at reduced pressure. Crystallization of the residue from hexane gave 24. Og 
(54% yield) of r^tertbutoxycarbonyl-2.5-dirnethylaniline melting at 103-104 9 C. 

Analyses: Calc'd for C^H^NCy C. 70.56; H. 8.65; N. 6.32 Found: C. 70.28; H. 8.51; N. 6.60. 

B. 2,6-DimethyM H-indole. Asolution of 1 .3M sec-butyl lithium/cyclohexane (81.0 ml, 0.105 mol) was add- 
ed slowly to 11.05g (0.05 mol) of r4-fert-butoxycarbonyl-4-ethoxy-2-methylaniline in 150 ml of THF while 
keeping the temperature below -40°C with a dry fce-ethanol bath. After 0.25 hours. 7.21g (0.07 mol) of N- 
methoxy-N-methylacetamide in an equal volume of THF was added dropwise. The reaction mixture was 
stirred for 1 hour, the cooling bath removed and stirred an additional one hour. It was then poured into a 
mixture of 500 ml of ether and 500 ml of 1N HO. The organic layer was separated, washed with water and 
dried over Na^O* After removing the solvent there remained 12.5g of crude l-(2-/ort- 
butoxycaroorrylamino-4-rr«thvlphenyl)-2-propanone. This material and 15 g of trifluoroacetic acid In 250 
ml of CH 2 CI 2 was stirred at room temperature for 16 hours. The mixture was washed twice with water, a 
saturated Na 2 COj solution and dried over NajSO* After removing the solvent, the product was chroma- 
tographed on silica eluting with toluene to give 3.2g (44% yield) of 2,6-dimethyl-1 H-indole melting at 74- 
76°C. 

Analyses: Calc'd for C 10 H 1t N: C, 82.72; H. 7.64; N. 9.65. Found: C. 82.47; H, 7.34; N. 9.92. 

C. 2,6-Dimethyl-1H-indole-3-acetic acid methyl ester. To a cooled solution of 29g (0.02 mol) of 2,6-dime- 
thyl-1 H-indole in 40 ml of THF was added 12.5mL(0.02 mol) of a 1 .6M solution of n-butyl lithium in hexane 
keeping the temperature below 10°C with an ice-ethanol bath. After 0.25 hours. 20.0 ml (0.0277 mol) of 
a 1M solution of 2nCI 2 in ether was added. The cooling bath was removed and the mixture stirred for 2 
hours, then concentrated at reduced pressure to a wax which was dissolved in 40 ml of toluene. To this 
solution was added 1.89 ml (0.02 mol) of methyl 2-bromoacetate, the mixture was stirred 24 hours and 
poured into 100 ml of 1N HCI and 100 ml of EtOAc The organic layer was washed twice with water, dried 
(NajSOJ, and concentrated at reduced pressure. The residue was chromatographed on silica and edited 
with 10% EtOAc/toluene to give 3.17g (73%) of 2.6-dimethyMH-lndole-3-acetic acid methyl ester as an 
oil. 

Analyses: Calc'd for C,jH 1s NQ2: C. 71.87; H. 6.98; N. 6.45. Found: C. 71.61; H. 6.95; N. 6.30. 

D. 2,6-Dimethyl-1-(phenylmethyl)-1H-lndole-3-acetic add methyl ester. Potassium t-butoxide (0.975g, 
0.0087 mol) was added to 1.89g (0.0087 mol) of 2,6-dlmethyl-1H-indole-3-acetlc add methyl ester In 25 
ml of DMF, the mixture was stirred for 0.25 hours, 1.0 ml of benzyl chloride was added and the mixture 
stirred for 72 hours. After diluting with water, the mixture was extracted with EtOAc The EtOAc sdutton 
was washed four times with water and dried over Na 2 S0 4 . The solvent was removed at reduced pressure 
and the residue chromatographed on silica eluting with toluene to give 1.76g (66% yield) of 2,6-dimethyl- 
1-(phenyfmethyl)-1 H-indole-3-acetic add methyl ester as an oil. 

Analyses: Calc'd for CjoHa.NC* C. 78.15; H, 6.89; N. 4.5a Found: C. 78.18; H. 7.10; N, 4.53. 

E. 2.6-Dimethyl-1-(phenylmethyl)-1H-indde-3-acetic add. A solution of 1.7g (0.0055mol) of 2.8-dimethyl- 
1-(phenylmethyl)-1 H-indde-3-acetic add methyl ester and 2 ml of 5N NaOH In 50 ml of MeOH was heated 
to maintain reflux for 3h. diluted with water and made addic with 5N Ha solution. The mixture was ex- 
tracted with EtOAc, the EtOAc solution dried over NaS04 and concentrated at reduced pressure. The re- 
sidue was crystallized from toluene to give 0.85g (58% yield) of 2,6-dimethyh1-{phenylmethyl)-1H-indole- 
3-aceb'c acid, mp. 179-180°C. 

Analyses: Calc'd for C 1s H t9 N0 2 : C, 77.79; H, 6.53; N. 4.77. Found: C. 78.01; H, 8.60; N. 4.80. 

F. 2,6-Dlmethyl-1-(phenylmethyl)-1H-indole-3-acetamide. 

A solution of 0.48g (1.64 mind) of 2.6-dimethyl-1-(phenylmethyl)-1H-lndde-3-acetic acid in 25 ml of 
tetrahydrofuran (THF) was cooled with an fee-water bath. 0.45 ml of triethylamlne was added fdlowed by 
0.13 rrd (1.7 mmd) of methyl chloroforms t . After 0.5 hour, gaseous NH, was bubbled into th reaction 
mixture for 0.5 hour, the coding bath removed and the mixture stirred for 2 hours. It was then poured Into 
water and xtracted with EtOAc, th EtOAc solution washed with a Na 2 COj sdution. dried(Na 2 S0 4 ). and 
concentrated at reduced pressure. The residue was crystallized from MeOH/water, to give 0.1 9g (39% 
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yield) of 2.6-dim thyl-1-(phenytnwthylMH-indde-3-acetemide, mp. 160-163°C. 

Analyses: Calc'd for C^rWMjO: C. 78.05; H. 6 .89; N. 9.58. Found: C, 78.31; H. 6.97; N, 9.31. 

Example 2 

Preparation of 5-Hydroxy-2-methyl-1-(phenyimethyl)-1 H-indele-3-acetamide 

A. 5-Methoxy-2-methyl-1H-indole-3-acetic acid methyl ester. A solution of 12.2g (0.0557 mol) of 5-me- 
thoxy-2-methyMH-indale-3-acetic acid in 150 of MeOH and 1 ml of sulfuric acid was heated to maintain 
reflux for 1 5 hours. After cooling, the mixture was diluted with a sodium bicarbonate solution and extracted 
with EtOAc. The EtOAc solution was washed with a saturated NaCI solution and dried (NajS0 4 ). The sol- 
vent was removed at reduced pressure to give 13g of crude 5-methoxy-2-methyl-1H-indole-3-acetic acid 
methyl ester. 

B. 5-Methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid. The crude 5-methoxy-2-methyl-1H-in- 
dole-3-acetic acid methyl ester from A (56 mmol) was dissolved in 250mL of DMF and approximately 10 
ml of THF and 2.5g (62 mmol) of 60% NaH/mlneral oil added. After 0.5 hour, 8 mL (67 mmol) of benzyl 
bromide was added and the mixture stirred for 0.75 hours, diluted with water and extracted with EtOAc. 
The product was chromatographed on silica (20% ether/hexane -» 50% ether/hexane) to give 10.1g of a 
mixture of 5-methoxy-2-rnethyl-1-(phenylmethyl)-1H-indole-3-acetic add methyl and ethyl esters. This 
mixture was dissolved in 200 mLof EtOH and 20 mL of 5N NaOH and heated to maintain reflux for 20.75 
hours. After cooling the mixture was made acidic with 5N HCI and extracted with EtOAc. The EtOAc sol- 
ution was washed with NaCI, dried(NajSO*), and concentrated at reduced pressure to give 7.9g (46% yield) 
of crude 5-methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetlc acid. 

C. 5-Hydroxy-2-methyl-1-(pheny1methyl)-1H-lndole-3-acetic acid methyl ester. Three mL(30 mmol)of BBr, 
was added to 3.1g(10 mmd) of 5-methoxy-2-methyl-1-(phenylmethyl)-1 H-indole-3-acetlc acid in 250 mL 
of CH 2 CI 2 and the mixture stirred for 17 hours. After stirring with 1 N HCI, some EtOH was added, the or- 
ganic layer separated, washed with a saturated NaCI solution, dried and concentrated at reduced pressure 
to give 2.95g (100% yield) of crude 5-hydroxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid. A me- 
thanol solution of 1.7g of the material was treated with sulfuric acid as described in Part A to give after 
silica gel chromatography (30% ether/hexane -+ 60% ether/hexane) 1.5g of 5-hydroxy-2-methyl-1-(phe- 
nybnethyl)-1H-indole-3-acetic acid methyl ester. 

D. 5-Hydroxy-2-methyl-1-(phenylmethyl)-1 H-indole-3-acetamide. A solution of 750 mg(Z4 mmol) of 5-hy- 
droxy-2-methyl-1-(phenylrriethyl)-1H-indole-3-acetic acid methyl eater and 2 mL of hydrazine in 75 mL of 
ethanol was heated to maintain reflux for 72 hours. After cooling, 2g of Raney nickel was added cautiously 
and the mixture heated at reflux for 4 hours. After cooling, the solvent was decanted off and the solids 
washed with EtOAc by decanting. The combined solvents where filtered through celite and concentrated 
at reduced pressure. The residue was crystallized from EtOH to give 570mg (80% yield) of 5-hydroxy-2- 
methyl-1-(phenylmethyl)-1H-lndole-3-acetamlde, mp, 185-187°C. 

Analyses: Calc'd for C„H 18 N 2 0 2 : C, 73.45; H. 6.16; N, 9.52. Found: C. 73.23; H, 6.32; N, 9.69. 

Example 3 

Preparation of 5-Methoxy-1-(phenylmethyl)-1H-indoIe-3-acetamide 

A. 5-Methoxy-1H-indole-3-aoetic acid ethyl ester. As described in Example 1, Part C, 29.44g (0.0.2 mol) 
of 5-methoxy-1 H-indole was treated with 125 mL (0.2 mol) of 1.6M n-butyt lithium in hexane, 200 mL (0.2 
met) of 1 M ZnCI 2 in ether, and 22.2 mL (0.2 mol) of ethyl 2-bromoacetate to give after chromatography on 
silica (eluted with 5% EtOAe/toluene) 20g (43% yield) of 5-methoxy-1H-indole-3-acetic acid ethyl ester, 
as an oil. 

Analyses: Calc'd for C is H,sNOa: C, 66.94; H. 6.48; N. 6.01. Found: C, 66.72; H. 6.53; N, 5.91. 

B. 5-Methoxy-1-(phenylmethyl)-1H-indole-3-acetlc acid ethyl ester. Using the procedure described in Ex- 
emple 1 Part D. 3.15g (0.0135 mol) of 5-methoxy-1H-lndole-3-acetlc acid ethyl ester was reacted with 
1.51 g (0.01 35 mol) of potassium f-butoxide and 1 .55mL (0.01 35 mol) of benzyl chloride to give ef ter silica 
chromatography (gradient, toluene -*■ 5% EtOAc/toluene) 3.6g(83%) of 5-methoxy-1-(phenylinethyl)-1H- 
indole-3-acetic acid ethyl ester as an oil. 

Analyses: Calc'd for CaH^NO,: C. 74.28; H. 6.55; N. 4.33. Found: C, 75.53; H. 6.67; N. 4.08. 

C. 5-M thoxy-1-(phenylmethyl)-1H-indole-3-aceticacidhydrazid .Asolutionof 1.4g (4.33 mmol) of 5-me- 
th xy-1-(phenylmethyl)-1H-lnd le-3-acetic acid ethyl ester and 10 mL of hydrazine In 75 mL of EtOH was 
heated to maintain reflux for 16 hours. On cooling of th reaction mixture a precipitate formed that was 
filtered to give 1.33g (93% yield) f 5-methoxy-1-(phenyhnethyl)-1H-indole-3-acetie add hydrazide, mp 
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143-144°C. 

Analyses: Cdc'd for C^H^O* C, 69.88; H. 6.19; N, 13.58. Found: C, 69.91 H. 6.19; N. 13.37. 
D. 5-Methoxy-1-(phenyfmethyl)-1H-indole-3-acetamida. One gram of Raney nickel was added to 790mg 
(2.4 mmd) of 5^thoxy-Hphenyirnethyl).1H-indde-3-acetic acid hydrazide in 120 mLof EtOH and the 
mixture heated at reflux for 2 hours. After filtering off the catalyst, the filtrate was concentrated at reduced 
pressure and the residue triturated with ether to give 675mg (89% yield) of 5-methoxy-1-(phenylrnethyl)- 
1H-indole-3-acetamide, mp. 156-158°C. 

Analyses: Calc'd for C 18 H 18 N 2 02: C.73.45; H. 6.16; N. 9.52. Found: C. 70.18: H. 5.96; N. 8.93. 

Example 4 

Preparation of 1-Cydohexylmethyl-5-methoxy-2-rnethyl-1H-indole-3-acetamide 

A. 5-Methoxy-2-methyHH-indole-3-acetic acid ethyl ester. Dry hydrogen chloride was bubbled into a sol- 
ution of 27.95g (0.16 mol) of 4-methoxyphenylhydrazine hydrochloride and 19.72g (0.17 mol) of levulinic 
acid in 500 mL of ethand for 0.5 hours while cooling with an ice-water bath. The bath was removed and 
the reaction was slowly heated to reflux and reflux maintained for 20 hours. After cooling the mixture was 
poured into water and extracted with EtOAc. The EtOAc solution was washed with a sodium bicarbonate 
solution and dried over NajSCv After removing the solvent at reduced pressure, the residue was chroma- 
tographed over silica sluting with 5% EtOAcftoluene to give 14.2g (36% yield) of 5-methoxy-2-methy1-1H- 
indole-3-acetic acid ethyl ester, mp, 38-40°C. 

Analyses: Calc'd for C,«H 17 NCfc C. 67.99; H. 6.93; N. 5.66. Found: C. 68.24 H, 6.88; N, 5.75. 

B. 1-Cyclohexylmethyl-5-memoxy-2-rnethyl-1H-indole-3-aceticacid ethyl ester. Using the procedure de- 
scribed in Example 1 Part D, 4.7g(0.19 mol) of 5-methoxy-1H-indole-3-acetic acid ethyl ester was reacted 
with 2.13g (0.019 mol) of potassium r-butoxide and 2.65 mL(0.019 mol) of cydohexyimethyl bromide to 
give after silica chromatography (gradient, toluene -» 5% EtOAc/toiuene) 3.1 6g(48%) of 1-cydohexylme- 
thyt-5-methoxy-2-methy)-1H-indole-3-aceb'c add ethyl ester as an oil. 

Analyses: Calc'd for C^HmNOj: C, 73.44; H, 8.51; N. 4.08. Found: C, 73.68; H. 8.64; N, 4.14. 

C. 1-(^ctohexylmethy|-5-rnemoxy-2-methyl-1H-indole-3-aceticacid. Using the method described in Ex- 
ample 1, Part E, 3.1g (9.0 mmd) of 1-cydohexylmemyl-5-methoxy-2-methyl-1H-indde-3-acetic acid ethyl 
ester and 5 mL of 5N NaOH were reacted in 50 mL of EtOH to give on workup, 2.1g (74% yield) of 1-cy- 
dohexylmethyl-5-methoxy-2-methyl-1H-indole-3-acetic acid melting at 173-175°C after crystallization 
from toluene. 

Analyses: Calc'd for C^NO,: C. 72.35; H. 7.99; N. 4.44. Found: C, 72.64; H, 8.00; N, 4.52. 

D. 1-Cydohexylmethyl-5-methoxy-2-methyl-1 H-indole-3-acetamlde. A sdution of 0.63g (2.0 mmol) 1-cy- 
dohexylmethyl-5-metnoxy-2-methyl-1 H-lndole-3-aceUc add and 0.56 mL (4 mmol) of triethylamine in 25 
mL of tetrahydrofuran (THF) was reacted with 0.1 62 mL (2.1 mmol) of methyl chloroformate and then treat- 
ed with gaseous NH, as described in Example 1. Part F, to give 0.3g (48% yield) of 1-cydohexylmethyl- 
5-methoxy-2-methyl-1H-litdde-3-acetamlde. mp. 125-126°C. 

Analyses: Calc'd for CnHaNrffe C, 72.58; H, 8.33; N. 8.91. Found: C. 72.57; H. 8.35; N, 8.81. 

Example 5 

Preparation of 5-Methoxy-2-methyl-1-(phenylmethyl)-1 H-indde-3-acetamide 

A. 5-Methoxy-2-memyl-1-(phenylmethyl)-1H-indde-3-aceticadd ethyl ester. Using the procedure descri- 
bed in Example 1 , Part D, 4.07g (0.0165 md) of 5-methoxy-2-methyl-1H-indole-3-acetic add ethyl ester 
(Example 4, Part A) was reacted wit h 1 .85g (0.01 65 md) of potassium f-butoxide and 1 .96 mL (0.01 65 md) 
of benzyl chloride to give after silica chromatography (gradient, tduene-* 10% EtOAcftoluene) 3.78g (68% 
yidd) of 5-methoxv-2-rnethyl-1-(phenylmethyi)-1H-indde-3-aceticadd ethyl ester, mp, 63-64°C. 

Andyses: Cdc'd for CjiHjjNOj: C. 74.75; H, 6.87; N. 4.15. Found: C. 74.76; H, 6.89; N. 4.28. 

B. 5-Methoxy-2-methyt-1-(phenylmethyl)-1H-indde-3-acetic add hydrazide. A sdution of 1.0g (2.98 
mmd) of 5-methoxy-2-methyH-(phenylmethvl)-1 H-indde-3-acetic acid ethyl ester and 5 mL of hydrazine 
in 50 mL of MeOH was reacted as described in Examde 3, Part C, to give by trituration with ether 920 mg 
(96% yield) of 5-methoxy-2-methyl-1-(phenylmethvl)-1H-indde-3-acetic add hydrazide. mp, 161-162-C. 

Andyses: Cdc'd for C„H 21 N,0 2 : C. 70.53; H. 6.54; N. 12.99. Found: C. 70.41; H. 6.58; N, 12.93. 

C. 5-Methoxy-2-methyl-1-(phenylmethyl)-1H-indde-3-acetamide. Using the method as In Example 3, Part 

D. 945mg (2.9 mmd) of 5-metrKwy-2-metriyl-1-(phenyirrfflwvl)-1H-indde-3-acetic add hydrazide was re- 
acted in 50 mL of EtOH using 1.5g f Raney nickel. Workup of this reacti n mixture gav a crude product 
that was filtered through silica using EtOAc and crystallized from CH 2 CJj/MeOH to giv 225mg (25 yield) 
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of 5-mothoxy-2-methyl-1-(ph8nylmethyl)-1H-indole-3-acetamid ,mp, 128-130°C. 

Analyses: Calc'd for C^^O* C. 74.00; H, 6.54; N, 9.08. Found: C. 74.00; H. 6.51; N, 9.05. 

Example 6 

Preparation of 1(2.6-Dfehterophenylnwthyl>-5-methoxy-2^ethyJ-1H-indde-3-acetaniide 

A. H2,6-Dichlorophenylmethyl)-5-rriethoxy-2-niethyl-1 H-indole-3-ac8ticacid ethyl ester. A suspension of 
60 mg (2 mmol) of 60% NaH/mlneral oil was washed with hexane and placed in 8 mL of DMF. With ice- 
bath cooling. 494 mg (2 mmol) of 5-methoxy-2-rnethyl-1H-indde-3-acetic acid ethyl ester was added and 
stirred 1 hour, then 391mg (2 mmol) of a)pha.26-trichlorototuene was added and stirring maintained for 
1 .5 hours. The mixture was diluted with water, extracted with EtOAc the EtOAc solution washed with wa- 
ter/NaCI, and dried (MgSO«). The solution was concentrated at reduced pressure, and the product chro- 
matographed on silica, eluting with 25% EtOAc/hexane to give S56mg (68% yield) of 1-(2.6-dichlorophe- 
nyfrnethyl)-5-methoxv-2-methy1-1H-indoie-3-acetic acid ethyl ester, which solidified on standing, melting 
point, 131-133°C. 

Analyses: Calc'd for C 21 H 21 CI 2 NO,: C. 62.08; H. 5.21; N, 3.45. Found: C. 61.79; H. 5.23; N. 3.51. 

B. H2,6-Dichlorophenylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid hydrazide. Hydrazine (1.3 
mL) was added to 533mg (1.3 mmol) of 1-(2,6-di<*lorophenvlrr»thyl)-5-riiethoxy-2^ethyl-1H-indole-3- 
acetic acid ethyl ester in 1 0 mL of EtOH and the mixture heated to maintain reflux for 6 hours. After cooling 
the mixture was diluted with water, extracted with EtOAc. the EtOAc solution washed with a sodium chlor- 
ide solution and dried over MgS0 4 . The solvent was removed at reduced pressure and the residue crys- 
tallized from MeOH to give 250mg (61% yield) of 1-(Z6-dichlorophenylmethyl)-5-methoxy-2- methyMH- 
indole-3-acetic add hydrazide, mp 194-196°C. 

Analyses: CaJc'd for CtjH^CIjNsOa: C. 58.17; H. 4.88; N, 10.71. Found: C, 58.65; H. 4.98; N, 10.68. 

C. 1-(2,6-Dichlorophenylmetrryi)-5-m8thoxy-2-rnethyl-1H-indde-3-acetemide^ Raney nickel was added to 
168mg (0.43 mmol) of 1-(2,6-dichlofophenyliTieu^yl^5-methoxy-2-methyl-1H-indde-3-ac8tic acid hydra- 
zide in 1 0 mL of EtOH and the mixture heated at reflux temperature for 3.5 hours. After cooling, the solvent 
was decanted from the solids, the solids washed several times with EtOAc and the combined solvents 
concentrated at reduced pressure. The residue was filtered through silica eluting with EtOAc and then 
crystallized from MeOH to give 24mg(1 5% yield) of 1-(2,6-dlchlorophenylmethyl)-5-methoxy-2-methyl-1H- 
indole-3-acetamide, mp, 203-205°C. 

Analyses: Calc^d for C^sCI^O* C, 60.49; H. 4.81; N, 7.42. Found: C, 60.75; H, 4.89; N, 7.65. 

Example 7 

Preparation of 1-[(4-Benzytoxyphenyl)methyt>5-fn8tho 

A 1-[(4-Benryloxyphenyl)methyl]-5-rnethoxy-2-memyl-1 H-lndole-3-acetlc add. Using the method descri- 
bed In Example 6, Part A, 2.0g (8.12 mmd) of 5-methoxy-2-methyl-lH-indde-3-acetlc acid ethyl ester. 
0.325g (8.12 mmd)of 60% NaH/mlnerel oil. and 1 .88g (8.12 mmd) of 4-benzyloxy-1-c hi oromettiy) benzene 
were reacted to give on workup 800mg of crude 1-{(4-benzyloxyphenyl)methyf}-5-methoxy-2-m8thvl-1H- 
indde-3-acetic acid ethyl ester. The crude ester in 50 mL of MeOH and 1 5 mL of 1 N NaOH was heated at 
reflux temperature for 3 hours and left standing for 16 hours. After diluting with water, the mixture was 
made acidic with 1 N HCI and extracted with EtOAc. The EtOAc solution was dried(Na 2 S0 4 ) and concen- 
trated. The residue was crystallized from MeOH to give 280mg(32% yidd) of 1-[(4-benzyloxyphenyi)-me- 
thyl)-5-metnoxy-2-methyl-1H-indde-3-acetlcacid, mp. 175-179*C. 

Andyses: Cdc'd for CaHasNO,: C. 75.16; H. 6.06 N. 3.37. Found: C. 75.05: H. 6.07; N, 3.47. 
B. H(4-Banzyl<ixyphenyl)n^hyrh5-!r»* Using the method h Ex- 

ample 1 . F. 170mg(0.41 mmd) of 1 -((4-benzyloxyphenyl)-iri6thyl}-5-methoxy-2-methyl-1 H-inddo-3-aoetic 
acid. 0.1 mL of ethyl chloroformate, 1 mLof triethylamlne and excess NH, were reacted to give 60mg (35% 
yidd) of 1-{(4-benzytoxyphenyl)mewyl}-5-methoxy-2-^^ after crystallizing 

from MeOH. melting at 155-157°C. 

Andyses: Caltfd for C^H^O,: C. 75.34; H. 6.32; N. 6.76. Found: C. 75.09; H, 6.35; N, 6.64. 

Example 8 

Preparatl n f 5-Methoxy-2nndriyl-1-{(2-pyridyl)mdhyll-1H-lndole-3^cetamid 

A5-M thoxy-2-rrwthyl-1-[(2-pyridyl)methyn-1H-indde-3-a<^icadd thyl ester. Using the procedure de- 
scribed in Example 6, Part A 494mg (2 mmd) f 5-methoxy-2-methyl-1H-indde-3-acettc add ethyl ester 
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was reacted with 160 mg (4 mmol) of 60% NaH/mineraJ oil and 328mg (2 mmol) of 2-picolyl chloride hy- 
drochloride and after chromatography on silica (ekiting with 50% EtOAc/hexane) there was obtained 
510mg (75%) of 5-methoxy-2-methyi-1-I(2-pyridyl)methyih1H-indole-3-acetic acid ethyl ester as an oil. 
Analyses: Calc'd forCjoHaNjO,: C, 70.99; H. 6.55; N. 8.28. Found: C, 71.28; H, 6.84; N. 8.44. 

B. 5^ethoxy-2-methyl-1-[(2-pyridyl)methyf]-1H-indole-3-acetlcacid hydrazide. Using the method descri- 
bed in Example 6, Part B, 480mg (1.4 mmol) of 5-methoxy-2^rtethyl-1-I(2-pyridyl)methyl}-1H-indole-3- 
acetic acid ethyl ester was reacted with 1.4 mL of hydrazine to give on crystallization from MeOH 
304mg(67% yield) of 5-methoxy-2-methyl-1-[(2-pyridyl)methyl]-1H-indole-3-acetic acid hydrazlde. mp. 
147-148'C. 

Analyses: Calc'd for CHaMO* C. 66.65; H. 6.22; N. 17.27. Found: C. 68.40; H. 6.21; N. 17.34. 

C. 5-Methoxy-2^ethyl-H(2-pyrklyl)rTOtr^J-1H-indde-3-acetamide. 

Using the procedure in Example 6. Part C, 200mg (0.62 mmol) of 5-methoxy-2-methyl-1-[(2-pyri- 
dyl)methyl}-1 H-indole-3-acetic acid hydrazide and approximately 1 gram of Raney nickel in 1 0 mL of EtOH 
were reacted to give after chromatographing twice on silica eluting with EtOAc followed by 5% 
MeOH/EtOAc, 54mg (28% yield) of S-methoxy^-methyl-l^-pyridyljrriethyfJ-IH-indole-a-acetamide. as 
a semi-solid material. 

Analyses: Calc'd for C^aNjO* C. 69.88; H, 6.19; N, 13,58. Found: C. 70.04; H, 6.32; N, 13.85. 
Example 9 

Preparation of 2-Ethyl-5-methoxy-1-(phenylmethyl)-1 H-indole-3-acetamkle 

A N-fert-Butoxycarbonyl-4-methoxy-2-methylaniline. By the procedure In Example 1. Part A 13.7g(0.1 
mole) of 4-methoxy-2-methylaniline was reacted with 25g (0.1145 mol) of di-fert- butyl dicarbonate to give 
17.25 g (73% yield) of N-tert-butoxycarbonyl-4-methoxy-2-methylaniline melting at 80-82°C, after crys- 
tallizing from hexane. 

Analyses: Calc'd for dsH^NOj: C, 65.80; H, 8.07; N, 5.90. Found: C. 65.86; H, 8.15; N. 5.61. 

B. 1-I2-(fer^toxycart»nylamino)-5-meti)oxyphenyl}-2-butanone. Asolution of 1 .3M sec-butyl Ifthium/cy- 
clohexane(81 mL, 0. 105 mol) was added slowly to 11.85g (0.05 mol) of N-fert-Dutoxycarbonyl-4-methoxy- 
2-methylaniline in 80 mL of THF while keeping the temperature below -40*C with a dry ice-ethanol bath. 
The bath was removed and the temperature allowed to rise to -20°C and then the bath was replaced. AftBr 
the temperature had cooled to -60°C. 6.1g (0.052 mol) of N-methoxy-N-methylpropanamide in an equal 
volume of THF was added dropwise. The reaction mixture was stirred 1 hour, the cooling bath removed 
and stirred an additional 1 hour. It was then poured into a mixture of 200 mL of ether and 200 mL of 1N 
HO. The organic layer was separated, washed with water, dried over Na^o, and concentrated at reduced 
pressure to give 10.9g (74% yield) of 1-(2-(fe^butoxycarbaiylarnino)-5-methoxyphenyfl-2-butanone. 
melting at 80-8l°C, after chromatography on silica eluting with 5% EtOAc/toluene. 

Analyses: Calc'd forCHaNCy C. 65.51; H. 7.90; N. 4.77. Found: C. 65.69; H, 7.89; N, 4.90. 

C. 2-Ethyl-5-methoxy-1H-lndole. 1-[2-(te^Butoxycartx)nylarn!no>-5-rnethoxyphenyl)-2-btJtanona (7.33 g, 
0.025 mol) in 1 20 mL of CHjClj and 20 mL of trinuoroacetlc acid was stirred for 20h, washed with water, 
NaHCOj solution and the product chromatographed on silica (eluted with 20% EtOAc/hexane) to give 
2.54g (58% yield) of 2-ethyl-5-methoxy-1H-indole as a white solid, mp 49-50°C. 

Analyses: Calc'd for CnHuNO: C, 75.40; H, 7.48; N. 7.99. Found: C. 75.64 H, 7.61; N, 8.04. 

D. 2-Ethyl-5-methoxy-1H-indole-3-acetic acid methyl ester. As in Example 1. Part C, 3.5g (0.02mole) of 
5-methoxy-2-ethyl-1H-indole was treated with 12.5 mL (0.02 mol) of a 1.6M solution of /vbutyl lithum In 
hexane. 20 ml (O02 mol) of a 1 M solution ofZnClj in ether, and 1 .89mL (0.02 mol) of methyl 2-bromoacetate 
to give after chromatography on silica (toluene -♦ 10% EtOAc/toluene) 3.32g(59%) of 2-ethyl-5-methoxy- 
IH-indote-3-acetic acid methyl ester as an oil. 

Analyses: Calc'd for C^H^C* C. 67.99; H, 6.93; N. 5.66. Found: C. 67.73; H, 6.94; N. 5.39. 

E. 2-Ethyl-5-methoxy-1-(phenylmethyl>-1H-indole-3-acetic add methyl ester. A solution of 2.47g (0.01 
mol) of 2-ethyt-5-methoxy-1H-indole-3-acette acid methyl ester in 25 mL of DMF was treated with 1.1 2g 
(0.01 mol) of potassium f-butoxide, stirred 0.5h, and 1.15 mL (0.01 mol) of benzyl chloride added. After 72 
hours, the reaction mixture was diluted with water, extracted with EtOAc the EtOAc solution was washed 
four times with water and dried over NajSO*. After concentrating at reduced pressure, the product was 
purified by chromatography n silica, eluting with a gradient, toluene-»10% EtOAc/toluene, to give 1.5g 
(44% yield) of 2-«thyl-5-methoxy-l -(phenylm thyl)-1 H-indole-3-acetic acid methyl ester as oil. 

Analyses: Calc'd for C^HaNOj: C. 74.75; H, 6.87; N. 4.15. Found: C, 75.00, H. 6.99; N, 448. 

F. 2-Emyl-5-methoxy-1-(phenylmethyl)-1rt-indole-3-acetlc acid hydrazide. 

Using the method described in Example 3, Part C, 748 mg (2.2 mmol) of 2-ethyl-5-methoxy-1- 
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(phenyimethyl)-1 H-indde-3-acetic acid m thyl ester was reacted with 2.2 mL of hydrazine to give 552 mg 
(74% yield) of 2-ethyl-5-methoxy-1 -(phenylinethyl)-l H-indde-3-acetic acid hydrazide, that crystallized out 
of the reaction mixture on cooling (melting point 138-140°C) . 

Analyses: Calc'd for C^^O^ C. 71.19; H, 6.87; N, 12.45. Found: C, 71.13 H, 6.86; N, 12.33. 

5 G. 2-Ethyi-5-methoxy-1-(phsnylmethyi)-1r4>indole-3-aoBtamide. An ethanol solution of 225mg (0.67 
mind)of2^hyt-S^moxy-1-(phenylinethyl>-1H-indole-3-aceticacid hydrazide was reacted with approx- 
imately 1.5g of Raney nickel as described in Example 6, Part C, and the crude product chromatographed 
on silica eluting wih 50% EtOAc/hexane. EtOAc. and then 5% MeOH/EtOAc to give after crystallizing from 
MeOH, 46mg (21% yield) of 2-ethyl-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetamkte. mp. 161-166°C. 

10 Analyses: Calc'd for CjoHj^jOj: C. 74.51 ; H. 6.88; N, 8.69. Found: C. 74.77 H. 6.94: N. 8.81 . 

Example 10 

Preparation of 5-Methoxy-1-(phetiylmethyl)-2-propyi-1H-indote-3-acetamide 

is A 1-[2-(fert-Butoxycart)onylamino)-5-methoxyphenvl}-2-pentanone. Using the method described in Ex- 
ample 9, Part B, 1 5.1 7 g (0.064 mo!) of N-ferf-butoxycarbonyl-4-methoxy-2-methylanillne (Example 9. Part 
A) was treatad with 1.3M sec-butyl lithhim/cyclohexane (100 mL, 0.13 mol) and 8.4g (0.064moi) of N-me- 
thoxy-N-methylbutanamide to give 14.31 g (73% yield) of 1-(fert-butoxycarbonylamino-5-methoxyphenyl)- 
2-pentanone. melting at 77-78°C, after chromatography on silica eluting with 5% EtOAc/toluene. 

20 Analyses: Calc'd for C7H25NO4: C, 66.43; H, 850; N, 4.56. Found: C, 6642; H. 8.09; N, 4.71 . 

B. 5-methoxy-2-propyl-1H-indole. 1-[2-(fert-Butoxycarbonylamino)-5-methoxyphenyi}-2-p8ntanone 
(14.27 g, 0.0465 mol) was treated with 20 mL of trif luoroacetic acid as described in Example 9, Part C 
and the product crystallized from hexane to give 5.5g (58% yield) of 5-methoxy-2-propyi-1H-indole as a 
whits solid, mp49-50°C. 

25 Analyses: Calc"d for C 12 H 15 NO: C, 76.16; H. 7.99; N, 7.40. Found: C, 76.36 H, 8.07; N, 752. 

C. 5-Methoxy-2-propyMH-indole-3-acetic acid methyl ester. As in Example 1, Part C. 5.125g (0.0271 
mole) of 5-methoxy-2-propyl-1 H-indole was treated with 16.9 mL (0.0271 mol) of a 1 .6M solution of n-butyl 
I ahum in hexane, 27.1 mL (0.0271 mol) of a 1M solution of ZnCfe in ether, and 2.7mL (0.0271 md) of methyl 
2-bromoacetate to give after chromatography on silica (20% EtOAc/ hexane) 4.65g (66%) of 5-methoxy- 

30 2-propyl-1H-lndole-3-acetic add methyl ester as an oil. 

Analyses: Calc'd for CwH^Os: C. 68.94; H, 733; N, 5.38. Found: C. 68.69; H, 7.36; N, 5.63. 

D. 5-Methoxy-1-(phenylmethyl)-2-propyl-1H-indde-3-acetlc add methyl ester. Using the procedure de- 
scribed in Example 1 Part D. 522 mg (2 mmol) of 5-memoxy-2-propyl- 1 H-indde-3-acetic add methyl ester 
was reacted with 80mg (2 mmol) of 60% NaH/mineraJ oil and 054 mL (2 mmol) of benzyl bromide to give 

ss after silica chromatography(25% EtOAc/hexane) 501 mg (71%) of 5-me thoxy-1-( phenyl me thyl )-2-propyt- 
1H-indde-3-acetic add methyl ester as an oil. 

E. 5-Methoxy-1-(phenylmethyl^2-propyi-1H-indde-3-acetic acid hydrazide. Using the method described 
In Example 3. Part C, 480 mg (1 .37 mmd) of 5-methoxy- 1 -<phenyimethyl)-2-propy-1 H-indole-3-acetic add 
methyl ester was reacted with 1 .4 mL of hydrazine to give after crystallizing from MeOH 56mg (74% yield) 

40 of 5<nethoxy-1-(phenylmemyl)-2-propyl-1 H-lndole-3-acetic add hydrazide, mp 140-141°C. 

Analyses: Calc'd for C^HjsNjO,; C, 71.77; H, 7.17; N, 11.96. Found: C. 71.98 H, 7.12; N. 11.98. 

F. 5-Memoxy-1-(phenymethyl>-2-propyl-1H-indde-3-ac8tamide. An ethanol solution of 160mg (0.46 
mmol) of 5-methoxy-1-(phenytrnethyl)-2-propyl-1H-indole-3-ac8tic add hydrazide was reacted with ap- 
proximately 1 .0g of Raney nickel as described in Example 6, Parte, and the crude product chromatograpn- 

« ed on silica eluting with EtOAc to give after crystallizing from MeOH, 55mg (36% yield) of 5-methoxy-1- 
(phenylmethyl)-2-propyl-1 H-indde-3-acetamlde, mp, 1 54-1 S6°C. 

Analyses: Calc'd for C^HmNjO* C. 74.97; H. 7.19; N, 8.33. Found: C. 75.05; H. 7.21; N, &29. 

Example 11 

50 

Preparation of 2-Chloro-5-rnethoxy-1-(phenylmethyl)-1 H-indde-3-acetamide 
A 1-Dlmethylaminomethyl-5-methoxy-1 H-indole. 

A 37% aqueous solution of formaldehyde (11g, 0.176 mol) was added dropwise to 10g (0.068 md) of 
5-methoxy-1 H-indde and 17mL (0. 1 76 md) of 40% aqueous dimethylamine in 1 00 mL of tetrahydrof uran 
« end the mixture heated to maintain reflux for 3 hours. After coding water was added and th mixture ex- 

tracted with EtOAc. The EtOAc solution was washed twice with water, dried (NajSO*). and concentrated 
at reduced pressure. Th residue was chromatographed on silica eluting with a gradient CH 2 a 2 -* 2% 
MeOH/CH 2 a 2 , to give 656g (45% yield) of 1-dimethylamlnomethyl-5-mothoxv-1H-lndole as an oil. 
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Analyses: Calc'dforC 12 H 16 N20: C. 70.56; H, 7.89; N. 13.71. Found: C. 70.79; H, 7.92; N, 13.64. 
B. 2-Chloro-5-methoxy-1H-indole-3-acetic acid methyl ester. Cooling with a dry ice-ethanol bath, 20 mL 
(0.026 mol) of 1.3M sec-butyl lithium/cydohexane was added to 5.1g (0.025 mol) of 1-dimethytaminome- 
thyl-5-methoxy-1H-indole in 100 mLofTHF keeping the temperature below -50°C. The cooling bath was 

5 removed and the temperature allowed to reach 0°C and the bath then replaced. At -60°C. 3.32 mL (0.026 
mol) of benzenesutfonyl chloride in 10 mL of THF was added, stirred 0.3 hours, the bath removed, and the 
temperature allowed to reach 20°C over 1 hour. To this mixture was added 100 mL of 1 N HCI and 50 mL 
of EtOAc and the mixture stirred for 20 hours. After making basic with 5N NaOH. the EtOAc layer was 
separated, washed with water, dried (Na 2 S0 4 ). and concentrated at reduced pressure. The residue was 

10 chromatographed on silica eluting with toluene to give 1 .37g (29% yield) of crude 2-chloro-5-methoxy-1 H- 
indole. To this material (7.55 mmol) in 30 mL of THF was added 4.7 mL (7.55 mmol) of 1.6M n-butyl H- 
thhjm/hexane keeping the temperature below 10"C with an ethanol-ice bath. After 0.25h. 7.55 mL (7.55 
mmol) of 1 M ZnClj/ether was added, stirred 2 hours, concentrated at reduced pressure, and 40 mL of tol- 
uene added followed by 0.72 mL (7.55 mmol) of methyl 2-bromoacetate. The mixture was stared for 16 

fS hours, warmed at 76°C for 4h. cooled, and 50 mL of 1N HCI and 40 mL of EtOAc added. After 0.5 hour, 
the organic layer was separated. dried(NajS0 4 ), and concentrated at reduced pressure. The residue was 
chromatographed on silica and eluted with a solvent gradient (toluene -» 20% EtO Ac/toluene) to give 0.79g 
(41 % yield) of 2-chloro-5-methoxy-1 H-indole-3-acetic acid methyl ester, as an oil. 

Analyses: Calc'd for C 12 H 12 CINO,: C. 56.82; H, 4.77; N. 5.52. Found: C. 56.47; H. 5.19; N, 4.99. 

20 C. 2-Chloro-5^ethoxy-1^henylrnethyl)-1H-indole-3^c«tamide. The method in Example 2, Part B, was 
used to react 660mg (2.6 mmol) of 2-chloro-5-methoxy-1H-indole-3-acerJc acid methyl ester, 140mg(3.5 
mmol) of 60% NaH/mineral oil and 0.5 mL of benzyl bromide to give a material that was chromatographed 
on silica (eluted with 5% ether/hexane -» 15% ether/hexane). This crude intermediate, 2-chloro-5- 
methoxy-1-(phenylmethyl)-1H-indole-3-acetic acid methyl ester, weighed 710mg (79% yield). One mmol 

25 (344mg) of this material was dissolved in 20 mL of benzene, 5 mL of 0.67M (CH^jAINrVbenzene added, 
and the mixture heated to maintain reflux for 2 hours, an additional 5 mL of aluminum reagent added and 
heating continued for 1 .5 hours. After cooling with an ice-bath, the mixture was decomposed with 1 N HCI. 
extracted with EtOAc, the EtOAc solution was washed with saturated Nad, dried (Na 2 SO«), and concen- 
trated at reduced pressure. Chromatography of the residue on silica(eluted with CHjCfe ->■ 2% 

X MeOH/CHzCW gave 50mg of starting material (ester) and 165mg (50% yield) of 2-cNoro-5-methoxy-1- 
(phenylmethyl)-1H-indole-3-acetamide, mp. 166-168°C. 

Analyses: Calc'd for CjHtTCINjCy C. 66.07; H, 5.38; CI. 10.76: N. 8.48. Found: C. 65.75; H. 5.21; 
CI. 10.78; N. 8.52. 

35 Example 12 

Preparation of 5-Methoxy-2-(methylthlo)-1-(phenylmethyl)-1H-lndole-3-acetamlde 

Sulf uryl chloride (0.8 mL, 10 mmol) was added to an ice-bath cooled solution of 1 .0 mL of dlmethyidisulf Ide 
in 25 mL of methylene chloride, the cooling bath removed, and the mixture allowed to warm to room temper- 

40 ature. Three mL of this solution (containing methanesulfenyi chloride) was added to 320mg (1.1 mmol) of 5- 
niethoxy-1-(phenylmethyl)-1H-iridole-3-acetamlde (Example 3) in 100 mL of methylene chloride, stirred 0.33 
hours, saturated NaHCOj solution added, stirred well, and the methylene chloride solution separated, washed 
with saturated NaCI, dried (NajSO*). and concentrated at reduced pressure. The residue chromatographed 
on silica was eluted with 40% EtOAc/hexane -*■ 100% EtOAc to give 115mg (31% yield) of 5-methoxy-2-(me- 

4S thylthio)-1-(phenylmemyl)-1H-indde-3-acetamide. mp. 195-197°C. 

Analyses: Calc'd for C^HaN^S: C. 67.03; H. 5.92; N. 8.22; S. 9.42. Found: C, 66.57; H. 5.93; N, 7.92; 
S. 9.8B. 

Example 13 

50 

Preparation of 5-Benzyloxy-2-riwmyl-1-(prMnylmethyl)-1H-indole-3-acetamide 

5-Hydroxy-2-memyl-1-(phenylmethyi)-1H-indole-3-acetamide (400mg, 1.4 mmol) was dissolved in 50 mL 
of DMSO, 40mg (1 .0 mmol) of 60% NaH/mineral oil added, stirred approximately 0.5 hour. 0.2 mL of benzyl 
bromide added and stirring maintained 2.5 hours. The mixture was diluted with wat r, extracted with EtOAc, 
55 the EtOAc solution washed with water, saturated NaCI solution, dried (NajSO,), and concentrated at reduced 
pressure. The residu was chromatographed on silica(eluted with a gradient, CH 2 CI 2 -+ 2% MeOH/CHjCy and 
crystallized from CHjCl^eOH to grv 440mg (82% yield) of 5-benzyloxy-2-methyl-1-(phenylmethyl)-1H-ln- 
doJe-3-acetamlde. mp, 118-120°C. 
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Analyses: Calc'd for CjjH^Oj: C. 78.10; H. 6.29; N, 7.29. Found: C, 77.56; H, 6.33; N, 7.16. 
Example 14 

5 Preparation of 1-Decyl-5-methoxy-2-methyl-1H-indole-3-acetarnide. 

A. 1-Decyl-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the method described in Exam- 
ple 1, Part D. 2.47g (10.O mmol) of S-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester was reacted 
with 1.12g (10.0 mmol) of potassium t-butoxide and 2.07 mL (10.0 mmd) of decyl bromide to give after 
chromatography on silica (eluting with 5% EtOAc/toluene) 2.16g (56% yield) of 1-decy»-5-methoxy-2-me- 

10 thyl- 1 H-indde-3-acetic acid ethyl ester. 

Analysis: Calc'd for CwHjrNOs: C. 74.38; H. 9.62; N. 3.61. Found: C, 74.53: H. 9.38: N. 3.57. 

B. 1-Decy1-5-methoxy-2-methyMH-indde-3-acetic acid hydrazide. A solution of 2.1g (5.4 mmol) of 1-de- 
cyl-ethoxy-2-methyl-1 H-indde-3-acetic acid ethyl ester and 5 mL of hydrazine in 40 mL of EtOH was heat- 
ed to maintain reflux for 5 hours, let stand 16 hours, the precipitate filtered and crystallized from MeOH 

is to give 0.65g (32% yield) of 1-decyl-5-methoxy-2-methyl-1H-indde-3-acetic acid hydrazide, mp. 129- 
131°C. 

Analysis: Calc'd for CjjHmNjO,: C, 70.74; H, 9.44; N, 11.25. Found: C, 70.79; H, 9.60; N, 11.13. 

C. 1-Oecyl-5-methoxy-2-methyl-1H-indote-3-acetamide. Approximately 1.5g of Raney Ni was added to 
1.5g (4.0 mmol) of 1-decyl-5-methoxy-2-methy1-1H-indole-3-acetlc acid hydrazide in 250 mL of EtOH and 

20 the mixture heated at reflux for 3 hours. After cooling the mixture was filtered and the filtrate concentrated 
at reduced pressure. The residue was crystallized from EtOAc/hexane to give 0.987g (69% yield) of 1-de- 
cyl-5-methoxy-2-methyl-1H-indole-3-acetamide, mp, 110-111°C. 

Analysis: Calc'd for CjjH^Oj: C.73.70; H.9.56; N.7.81. Found: C76.80; H.9.36; N.7.95. 

25 Example 15 

Preparation of 5-Aminocarbonyl-2-methyl-1-(phenylmethyl)-1 H-indole-3-acetamide 

A. 5-Ethoxycarbonyl-2-methvl-1H-indole-3-acetic acid ethyl ester. 
Dry hydrogen chloride was bubbled into a solution of 25g (0.1643 mol) of 4-hydrazinobenzoic acid 

and 20.5 mL (0.2 mol) of levulinic acid for 0.5 hours and the reaction mixture heated to maintain reflux for 
20 hours. After cooling, the mixture was concentrated at reduced pressure, water added, and the mixture 
extracted with EtOAc/ether. After drying (Na 2 S0 4 ), the solution was concentrated and the residue chrc- 
matographed on silica and eluted with a solvent gradient, (toluene -» 20% EtOAc/toluene) to give in the 
later fractions 12g of a mixture of 5-ethoxycarbonyl-2-methyl-1H-indole-3-acetic acid ethyl ester and the 
intermediate hydrazone. This mixture was treated again with dry Ha in 250 mL of EtOH and heated to 
maintain reflux for 16 hours. After cooling, the mixture was poured into water and extracted with EtOAc, 
the EtOAc solution washed with Na 2 C0 3 solution and dried (Na 2 S0 4 ). Silica chromatography (toluene -» 
20% EtOAc/toluene) gave 3.6g (7.6% yield) of 5-emoxyrarbonyM-methyMH-lndde-3-acetlc acid ethyl 
ester, mp. 74-76°C. 

Analyses: Calc'd for C 19 H 18 N0 4 : C. 66.42; H, 6.62; N. 4.84 Found: C, 66.54; H, 5.00; N, 10.39. 

B. 5-Ethoxycarbonyl-2-rnethyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester. 
Using the procedure described in Example 2, Part B, 2.18g (7.5 mmol) of 5-ethoxycarbonyl-2-methyl- 

1H-indole-3-ac8tic add ethyl ester was reacted with 320 mg (8 mmol) of 60% NaH/mineral oil and 1.0 mL 
(8.4 mmol) of benzyl bromide to give after silica chromatography (25%ether/hexane -» 50% ether/hexane) 
1.6g (56%) of 5-ethoxycarbonyl-2-mothyl-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester. 

C. 5-Cajboxy-2-methyl-1-(phenylmethyl)-1H-lndole-3-acetlc acid ethyl ester. 
A solution of 1.6g(4.2 mmol) of 5-ethoxycaj1»nyl-2-methyl-1-(phenylmemyl)-1H-indole-3-acetic add 

ethyl ester and 4.2 mL of 1N NaOH in 75 mL of EtOH was stirred 2.25 hours. 10 mL of 1N NaOH added, 
and stirred an additional 1 8.5 hours. The reaction mixture was acidified with 1N HQ, extracted with EtOAc, 
the EtOAc solution washed with saturated Nad solution, dried (NajS0 4 ). and concentrated at reduced 
pressure. The residue was heated in 150 mL of EtOH for 4.5 hours, and left at room temperature for 96 
hours. After concentrating at reduced pressure, the residue was chromatographed on silica (25% 
ether/hexane -> 60% ether/hexane) to give 110mg (7.5% yield) of 6-carboxy-2-rnemyl-1-(phern4methyl)- 
1H-indde-3-acetlc add ethyl ester. 

D. 5-Hydrazinocartxmyl-2-metrtyl-1-(phenylmethyl)-1H-indde-3-acetic acid hydrazid . 
Using the method described in Example 3, Part C, 110mg (0.31 mmd) of 5-carboxy-2-methyl-1-(phe- 

nytrnethyt)-1H-indde-3-acetic acid ethyl eater was reacted with 3 mL of hydrazine(total reflux time, 78 
hours) to give on coding of th reaction mixture 40mg (38% yield) of 6-hydrazinocarbonyl-2-methyl-1 -(phe- 
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nylmethyl)-1H-indole-3-ac8ticacid hydrazide, mp. »255°C. 

Analyses: Calc'd for C^NgO* C, 64.94; H. 6.02; N. 19.93. Found: C, 65.15; H. 6.14; N, 19.82. 
E. 5-Amirwcarbonyl-2-metriyM-(pher^ 

Using the method described in Example 3. Part D, 40mg (0.11 mmol) of 5-hydrazinocarbonyl-2-methyl- 
1-(phenylmethyl>.1H-indole-3-aceticacid hydrazide was hydrogenolized using approximately 1g of Raney 
nickel in 50 mL of EtOH to give after chromatography on silica (gradient. CHjCfe -» 8% MeOH/CHjClj) 
17mg (50% yield) of 5^niinc)carbony|.2Hnethyl-1-(phenylmethyl)-1H-indol8-3^cetamide. 

Analyses: Calc'd for 0,^,0* C. 71.01; H. 5.96; N. 13.07. Found: C. 67.21; H, 5.76; N. 12.66. 

Example 16 

Prepajati(>nof2-Methyl-5-nitro-1-(phenylmethyO-1H^ndde-3-acetamlde. 

A. 2-Methyl-5-nitro-1H-indde. 

A solution of 17.0g (0.2 mol) of sodium nitrate in 150 mL of sulfuric acid was added dropwise to 26.9g 
(0.205 mol) of 2-methyl-1H-indole in 150 mL of sulfuric acid keeping the temperature at -10 to 0°C with 
an ethanoJ- water bath. After 0.25 hours, the mixture was poured onto ice. extracted with EtOAc the EtOAc 
solution washed with water. Na 2 CO s solution and dried (NaaSO,). After concentrating at reduced pressure, 
the residue was crystallized from EtOH to give 20.86g (59% yield) of 2-methyl-5-nitro-1 H-indde. mp. 163- 
165°C. 

Analyses: Calc'd for CH^C* C. 61.36; H. 4.58: N. 15.90. Found: C. 61.36; H, 4.61; N, 16.17. 

B. 2-Methyl-5-nitro-1-(phenylm8thyl)-1H-Jndole. 

Hexane was used to wash 80mg (2.0 mmol) of 60% NaH/mineral oil and 6 mL of DMF was added fol- 
lowed by 352mg (2.0 mmol) of 2-methyl-5-nitro-1 H-indole. After 0.33 hours, 0.24 mL (2.0 mmol) of benzyl 
bromide was added, stirred 0.5 hours and diluted with water. The mixture was extracted with EtOAc. the 
EtOAc washed with a saturated Nad solution, dried (MgSO«) and on concentrating at reduced pressure, 
crystals formed. These were washed with MeOH to give 400mg (75% yield) of 2-methyl-5-nitro-1-(phe- 
nyfcnethyl)-1H-indole. mp. 150-152°C. 

Analyses: Calc'd for C^H^O* C. 72.17; H. 5.30; N. 10.52. Found: C. 72.37; H. 5.24; N, 10.53. 

C. 2-Methyl-5-nitro-1-(phenyimethyi)-1H-indole-3-glyoxylicacid amide. 

To a cooled solution of 380mg (1.4 mmol) of 2-methyl-5-nitro-1-(phenylmethyl)-1H-indole in 10 mLof 
methylene chloride was added 0.12 mL of oxalyl chloride, the cooling bath was removed and the reaction 
mixture stirred for 3.0 hours. After concentrating at reduced pressure to a solid, the material was redis- 
sorved in 10 mL of methylene chloride and anhydrous ammonia bubbled in for approximately 5 minutes. 
After concentrating at reduced pressure, the residue was taken up in EtOAc washed with water, Nad sol- 
ution, dried (MgS0 4 ), and concentrated. The residue was crystallized from MeOH to give 315mg (67% 
yield) of 2-metrry^5-nitro-Hphenylm8thy^ add amide, mp, 204-206°C. 

Analyses: Calc'd for C ia H 15 N^4: C. 64.09; H, 4.48; N. 12.46. Found: C. 64.32; H. 4.38; N, 12.44. 

D. 2-Methyl-5-nitro-1-(phenylmethyl)-1H-lndole-3-glycollc add amide. 

To a mixture of 1.04g (3.1 mmd) of 2-methyK5-nltro-1-(phenylmethyl)-1H-lndde-3-glyoxylic add 
amide In 30 mL of EtOH was added 146mg (3.9 mmol) of NaBH 4 , the mixture stirred for 1 .0 hour and con- 
centrated at reduced pressure. The residue was stirred with water and EtOAc and the insoluble material 
filtered to give 1.05mg (100% yield of 2-methyl-5-nitio-1-(phenylmethyl)-1H-indde-3<|lycolic add amide 
mp, 120-124'C. 

Analyses: Calc'd for CH^O* C. 63.71; H, 5.05; N, 1i38. Found: C, 64.88; H. 5.38; N, 12.17. 

E. 2-Metrtyl-5-nitro-1-(phenylmethyl>-1H-lndde^-acetamide. 

Asdution of 0.927g (2.7 mmol) of 2-memyt-5-nitro-1-(phenylmemyl)-1H-lndole-3-glycollc add amide 
in 15 mLoftrifluoroacetic acid was treated with 1.0mL(6.0mirK>l)of trlethytallane and the mixture stirred 
for 1.0 hour. After concentrating at reduced pressure, the residue was chroma tog raphad on si lea (eluted 
with EtOAc) and crystallized from MeOH/CHjOj to give 455mg (52% yield) of 2-methyf-5-nitro-1-{phonyl- 
methylM H-indde-3-acetamide, mp. 1 89-192°C. 

Analyses: Calc'd for C„H 17 NjOj: C. 66.86; H, 5.30; N, 12.99. Found: C. 66.99; H, 5.26; N, 12.95. 

Example 17 

Preparation f S-Aroino-2-methyl-1-(phenytmethvl)-1 H-lndole-3-acetamid 

A sdution of 205mg (0.634 mmd) of 2-methyl-5-n itro- 1 -(phenyfmethyi)- 1 H-indolo-3-acotamido in 30 mL 
of 2:1 THF/EtOH was hydrogenated at 60 psi (4218 g/cm*) of hydrog n for 4 hours using 0.1g of Pd/C as cat- 
alyst The catalyst was filtered and the filtrate concentrated at reduced pressure. The residue was chromato- 
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graphed on silica aluting with EtOAc and then 5% MeOH/EtOAc to give 52mg (28% yield) of 5-amino-2-methyl- 
1-<phenylmethyl)-1H-indole-3-acetamide. mp, 175-178°C. 

Analyses: Calc'd for C 1S H I9 N,0: C. 73.69; H. 6.53; N, 14.32. Found: C, 73.90; H. 6.57; N. 14.25. 

Example 18 

Preparation of 2-ff3-(2-Amino-2-cxoefoyl)-2-mewvM-(phenylmethy^ add ethyl es- 

ter. 

A. 5-(Carbethoxymethoxy)-2-rnethyl-1.(phenylrnethyl>-1H-indote-3-acetic add. 

A solution of 590mg (2.0 mmd) of 5-hydroxy-2-methyl-1-(phenylrn8thvl)-1H-indole-3-ac8ticadd (Ex- 
ample 2, Part C) in 30 mLofTHF and 10 mLof DMSO was treated with 1 80mg (4.5 mmol) of 60% NaH/min- 
eral oil and after 10 minutes. 0.25 mL (2.25 mmol) of ethyl 2-bromoacetate was added. The mixture was 
stirred for 0.5 hour, acidified with 1N HCI and extracted with EtOAc The EtOAc solution was washed with 
water, saturated NaCI solution, dried (Na£0 4 ) and concentrated at reduced pressure. After chromatog- 
raphy on silica (eluted with a gradient. CH 2 CI 2 3% MeOH/CHjCy there was obtained 590mg (77% yield) 
of 5-(carbethoxymethoxy)-2-methyi- 1 -(phenytmethyl)-l H-indole-3-acetic acid. 

B. 2-[T>(2-Amirx>-2-oxoethy»)-2-metnyl-1-(phen^ add ethyl ester. While 
cooling at -5°C. 0.16 mL (2.1 mmol) of methyl chloroformate was added Id 630mg (1 .6 mmol) of 5-(carbe- 
thoxymethoxy>-2-methyl-1 -(phenylmethyl)-1 H-indole-3-acetic add and 0.3 mL (22 mmd) of triethylamine 
in 30 mLof CH 2 CI 2 and stirred 10 minutes. Anhydrous ammonia was bubbled into the reaction mixture for 
0.5 hour, the mixture washed with water, saturated NaCI sdution, driedfNajSQ*) and concentrated at re- 
duced pressure. The residue was chrornatographed on silica and eluted with a gradienqCHjClj -* 3% 
MeOH/Cr^Cy to give after crystallization from ether 270mg (44% yield) of 2-rj3-(2-amino-2-oxoethyl)-2- 
methyM-(phenylmethyl)-1 H-indol-5-yl]oxyJacetlc acid ethyl ester, mp. 160-161°C. 

Analyses: Calc'd for CaH^NjO* C. 69.46; H. 6.36; N. 7.36. Found: C. 69.69; H, 6.38; N. 7.18. 

Example 19 

Preparation of 2-TJ3-(2-Amino-2-oxcathyl)-2-memyl-Hphenylmethyl)-1H-indd-5-yl]oxy]acetic acid. 

A sdution of 190mg (0.5 mmd) of 2-P-(2-aminc)-2-««)ethyl)-2-methyl-1-(phenylnwthvl)-1H-indol-5- 
yl]oxy]acetic acid ethyl ester and 2 mL of 5N NaOH in 30 mL of EtOH and 10 mLofTHF was stirred for ap- 
proximately 15 hours, the mixture made acidic with 5N HCI and extracted with EtOAc. The EtOAc solution was 
washed with saturated NaCI sdution, dried (NajS0 4 ), and concentrated at reduced pressure. The residue was 
washed with ether to give 155mg (90% yield) of 2-fl3-(2-ajninc-2-oxc«myl)-2-ni8thyl-1-(pherrylmetnyl)-1H-ii>. 
dd-5-yl]oxy]acetic acid, mp, 196-1 98*0. 

Analyses: Calc'd for C^HaN^: C. 68.17; H. 5.72; N. 7.95. Found: C, 68.35; H, 5.73; N, 7.73. 

Example 20 

Preparation of 3-u^(2-Amlno-2-c*oemyl)-2-methyl-1-<pheny^ acid methyl 

ester. 

5-Hydroxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetamide (550mg, 1.8 mmd), 550mg (4 mmd) of 
K 2 C03 and 0.2 mL of methyl acrylate in 40 mL of acetone was heated to maintain reflux for 1 00 hours (additional 
methyl acrylate was added at various times). After coding, the mixture was diluted with water, extract ad wfth 
EtOAc the EtOAc sdution washed with saturated NaCI sdution and dried {NajSOJ. After concentrating, the 
residue was chrornatographed on silica (eluted with CHjClj-* ^MeOH/CHaClj) and crystallized from CHjClj- 
/ethertogive375mg (55% yield) of 3-fJ3K2-amino-2-oxoethyl)-2-mrthyM- 
propanic acid methyl ester, mp. 11 3-11 5°C. 

Analyses: Calc'd for C^H^N^: c. 69.46; H. 6.36; N. 7.36. Found: C. 69.52; H. 6.38; N. 7.33. 

Example 21 

3-D3-(2-Amino-2-oxoethylV2-n»thy1-1^^ 

A. 3-[T>{2-Aminc-2KJXoethyl)-2-methyl-1-(phenvlm thyl>-1H-indol-5-yl]oxyhpropanic add benzyl ester. 
Using th procedure described In Example 21, 270mg (0.92 mmd) of S-hydroxy-2-methyl-1-(ph nyfme- 
thylHH-indole-3-acetamide, 0.5g of potassium carbonate and 1 mL of benzyl acrylate in 30 mL of MEK 
were reacted to giv 1 30mg f 3-Q>(2-amirio-2-oxoethyl)-2-methvl-1-(phenyl methyl)- 1 HH'ndd-5-yl]oxy}- 
propanic add benzyl ester(chromatographed on silica, eluted with CHjCI^ 7% MeOH/CHjCy. 
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B. 3-C3^2-Amino-2-oxoelhyl)-2-methy»-1-(phenylmethyl)-1H-indol-5-ylloxyJ-propanlc acid. A mixture of 
130mg (0.29 mmol) of 3-(r>{2-amino-2^xoethyl)-2^thyl-1-(phenyliTOth^)-1H-indol-5-yl]oxyl-propanic 
acid benzyl ester and 0.2g of 10% Pd/C was hydregenatad at 40 psi (2812 g/cm 2 ) of hydrogen for 4.5 hours. 
The mixture was filtered, and concentrated until the product crystallized. These were washed with ether 
to give 80mg (75% yield) of ^u^2-amirx>-2^>xoethy(>.2^nethyl-1-(phenylmethy1>.1H-indol-5-yl]oxy|- 
propanic acid, mp, 201-203°C. 

Analyses: Caltfd for C^HaNjO* C. 68.84; H, 6.05: N, 7.65. Found: C. 65.88: H, 6.32; N. 6.68. 

Example 22 

4- D3-(2-Amino-2-oxoemyl)-2-iTiemyl-1-(pher^ 

A solution of 430mg (1.5 mmol) of 5-hyoVoxy-2^thyl-1-(phenybnethy1)-1H-indole-3-acetarnide (Example 
2, Part D) in 50 mL of DMSO was treated with 60mg (1.5 mmd) of 60% NaH/mineral oil. and then with 0.26 
mL (1 .8 mmol) of benzyl bromide. The mixture was stirred 1 .5 hours at room temperature, 85 Q C for 1 .5 hours, 
and room temperature for 1 6 hours. It was dll uted with water, extracted with EtOAc, the EtOAc solution washed 
with water, saturated NaCI solution, dried (NazSO,), and concentrated at reduced pressure. The residue was 
chromatographed on silica (CHjCI 2 -> 3% MeOH/CHjCyto give 315mg (51% yield) of 4-fl3-(2-amino-2-oxoe- 
thyl)-2-rremyM-(phenylmethyi)-1 H-indol-5-yl]oxy]butanoic acid ethyl ester. This material was stirred with 1 mL 
of 5N NaOH in 15 mL of EtOH for 20 hours. The mixture was acidified with 5N HCI. extracted with EtOAc. the 
EtOAc solution washed with saturated NaCI solution and dried (Na 2 S0 4 ). On concentrating the EtOAc solution, 
a precipitate formed and was collected to give 245mg (38% yield) of 4^(2-amino-2-oxoethyl)-2-methyl-1- 
(phenylmethyl)-1B-indol-5-ylJ)xy]butanolc acid. mp. 218-221°C. 

Analyses: Calc'd for C^H^O* C. 69.46; H. 6.36 N. 7.36. Found: C. 68.35; H. 6.36; N. 7.00. 

Example 23 

Preparation of 5-n3^2-Amino-2<xoethyl)-2-memyt-Hrjhenylmeth^ acid. 

As described in Example 23. 125mg (0.43 mmol) of 5-hydroxy-2-methyl-1-(phenylmethyl>-1H-indole-3- 
acetamfcJe (Example 2). 30mg of 60% NaH/mineral oil, and 0.1 mLof 5-bromopentanoic acid methyl ester in 
1 5 mL of DMSO were reacted to give 80 mg of 5^2-amino-2-oxoetrryl)-2-rnethyl-1-(phenylmethyl)-1 H-indol- 

5- yt]oxy]pentanoic acid methyl ester, after chromatography on silica (eluted with CHjCI 2 -» 2% MeOH/CH 2 CI 2 ). 
This material in 5 mL of THF and 15 mL of EtOH was treated with 2 mL of 2N NaOH and the mixture stirred 
for 1 8 hours. After acidifying with 5N Ha, the mixture was extracted with EtOAc. the EtOAc solution washed 
with saturated NaCI solution, dried (NajSO*). and concentrated at reduced pressure. The residue was dis- 
solved in MeOH/CH 2 Cl2 F concentrated and diluted with ether to give 80mg (100% yield) of 5-n>(2-amino-2- 
oxoethyi)-2-methyl-Hphenylmethyl)-1 H-indol-5.yl]oxy]pentanoic acid, mp, 168-169°C. 

Analyses: Calc'd tor C^^O^ C. 70.03; H. 6.64; N. 7.10. Found: C. 43.53; H, 4.20; N. 4.31. 

Example 24 

4-fJ>(2-Amino-2-oxoethyl}-2-chkjro-1 -(phenylmethyl)-1 H-indoie-5-yi]oxyIbutanoic acid. 

A solution of 140mg (0.43 mmol) of 2<hloro-5-rnethoxv-1-foheiiylmeth^ (Exam- 
ple 11) in 20 mL of methylene chloride was treated with 2 mL oMM'BBryCHjC^, stirred for 1.5 hours, stirred 
with aqueous HCI, the CHjCI 2 solvent separated, and washed with water, saturated NaCI solution and dried 
(Na2S0 4 ). On concentrating at reduced pressure, there was obtained 140mg of crude 2-chloro-5-hydroxy-1- 
(phenvlmethyl)-1H-lndole-3-acetamide. This material was dissolved in 15 mL of DMSO. 20 mg of 60% 
NaHAnineral oil added, and after 5 minutes. 0.1 mL of ethyl 4-bromobutyrato was added. The reaction mixture 
was heated by oil bath at 70°C for 70 minutes. After cooling, the mixture was diluted with water, extracted with 
EtOAc, the EtOAc solution washed with water, saturated NaCI solution and dried (Na^O,). After concentrat- 
ing, a residue was obtained that was chromatographed on silca (eluted with CHjdj-* 3% MeOH/CH 2 Cl2)to 
give 105mg of 4-|T>K2-amfoc-2-oxoethyl)-2-chloro-1-(pte acid ethyl 

ester. This ester (105mg) was dissolved in 15 mL of EtOH, 1 mLof 5N NaOH added, and the solution stirred 
for 18 hours. The mixture was made acidic with 5N HO, and extracted with EtOAc. The EtOAc solution was 
washed with saturated NaCI solution, dried (NajSO,) and concentrated at reduced pressure. Th residue was 
dissolved in MeOH/CH 2 CI 2 , the solution concentrated, to give 75mg (80% yield) of 4-rj3-(2-amino-2-oxoethyl)- 
2^hloro-1-(phenylmetr^^1H-indot-5-vrjoxyJbutanoic acid, mp, 198-2O0°C. 

Analyses: Cal 'd for C^H^CINjO*: C, 62.92; H, 5.28; N. 6.99. Found: C. 58.94; H. 4.97; N, 6.41 . 
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Exampl 25 

Preparation of 3-tP^2-Amino-2-oxoe*y1)-2-methyM-(phenyl!Twth^ 
thyl ester. 

A solution of 147mg(0.5 mmol) of 5-arnino-2-msthyt-1-(phenytmethyl)-1H-indole-3-acetamide (Example 
18) and 2 mL of methyl acrylate in 5 mL of MeOH was stirred for 65 hours, then concentrated at reduced pres- 
sure. The residue was chromatographed on silica and eluted with a gradient (EtOAc ~* 5% MaOH/EtOAc) to 
give a major product and a minor product in the later fractions. The major product was 105mg (55% yield) of 
3-n3-(2-arnino-2K)xc)ethyl)-2-memyl-1-<phenylm8thyl)-1H-indol-5-yl]amino]propanoic acid methyl ester. 

Analyses: Calc'd for C^H^O,: C. 69.64; H. 6.64 N, 11.07. Found: C. 69.87; H. 8.39; N. 11.10. 

Example 26 

Preparation of 3,3'-|I3-(2-Amino-2-oxoethyl)-2H(nethyl-1-(phenylmethyl)-1H-indol-5-yllimino]bisCpropanolc 
acid] dimethyl ester. 

From the chromatography of the reaction products obtained in Example 25, the later fractions contained 
the minor product. 3,3'-0>(2-amir^2-oxoethy1)-2-methyl-1-^ 
acid] dimethyl ester, which, after drying, weighed 52mg. 

Example 27 

Preparation of 3-P-(2-Amino-2-oxo8thyl)-2-methyl-1 -(phenylmethyl)-1 H-lndol-5-yl]amino]propanoic acid. 

One mL of 1 N NaOH was added to a solution of 1 1 0mg (0.3 mmol) of 3-H3-(2-amino-2-oxoethyl)-2-methyl- 
Hphenylmetnyl)-1H-Bidc)|.5-yl]amino]propanoic acid methyl ester (Example 26) in 5 mL of MeOH. stirred 1.0 
hour, then 1 mL of 1N NaOH was added and the mixture stirred 0.5 hour. Water was added, then 2 mL of 1N 
HQ, and the mixture extracted with EtOAc This was dried (MgS0 4 ) and concentrated at reduced pressure to 
give 21mg (20% yield)of 3-D3^2-amino-2-oxoetr^)-2-methyl-1-(phenylir»ethyl).1H-indol-5-yJ]amlnoJpropano- 
ic acid. 

Example 28 

Preparation of 3-H3-(2-Amino-2-oxoethyl)-2-methyl-1 -(phenylmethyl)-1 H-indol-5-yl]amino]propanoic acid hy- 
drazide. 

Hydrazine was added to 151mg (0.4 mmol) of 3-H3-(2-amino-2-oxoethyl)-2-methvl-1-(phenylmethyl>-1H- 
indol-5-yrjamino]propanoic acid methyl ester in 5 mL of MeOH and the mixture heated at reflux for 1.0 hour 
and stirred at room temperature for 16 hours. After diluting with water, the mixture was extracted with EtOAc, 
the EtOAc solution washed with saturated NaCI solution, dried (MgS0 4 ) and concentrated at reduced pressure. 

Example 29 

Preparation of 6-Methoxy-2Hnethyl-1-(phenylmethyl)-1H-indole-3-acetamide. 

A. 1-(2-(ferf-Butoxycarbonylamino)-4-methoxyphenyl]-2-propanone. 12g (87 mmol) of 5-methoxy-2-me- 
thylaniline was treated by the method in Example 1, Part A, with 19g (87 mmol)of dMert-butyl dicarbonate 
to give on concentrating a reaction mixture containing 16.4g (80% yield) of N-ferf-butoxycarbonyl-5-me- 
thoxy-2-methylanlline. This material (69 mmol) was reacted with 106 mL of 1.3M sec-butyl lithium in cy- 
dohexane and then 7.1g (69 mmol) of N-methoxy-N-methylacetamide (as described in Example 9, Part 
B) to give after chromatography on silica, eluting with 33% EtOAc/hexane, 13.8g (72% yield) of 1-{2-((erf- 
butoxycarbonylamino)-4-methoxyphenyl]-2-propanane. 

Analysis: Calc'd for C^Nfi 4 : C, 64.50; H. 7.58; N. 5.01. Found: C, 63.80; H, 7.32; N. 5.48. 

B. B-Methoxy-2-methyM-(phenylir»thylM^ amide. Using the method in Example 
9, PartC, 13.7g 49 mmot) of 1 42-(f^-rwtoxycartxjnylamirK>H-metrioxyph8nyI)-2-propanone was reacted 
with 20 mL of trifluoroaceuc and the product chromatographed on silica eluting with 20% EtOAc/hexane. 
There was obtained 4.8g (61% yield) of crude 6-methoxy-2-methyl-1H-indole. By the method in Example 
6, Part A this material (30m mo)) was treated with 1 .2g (30 mmol) of 60% NaH/mineraJ oil and 3.6 mL f 
b nzyl bromide in DMFt giveafterchnxflatographyonsilica(elutlngwlth25%EtOAcm xan )4.77g(63% 
yield) of 6-methoxy-2-methyl-1-(ph nylmethyl)-1H-indole. By th method In Exampl 16. Parte, 1.97g(8 
mmol) of 6-methoxy-2-m thyl-1-(phenylmethyl)-1H-lndole was reacted with 0.73 mL (8.4 mmol) foxaryl 
chloridearidthenamrnoniatogive0.875g(34%yield)of6-meth xy-2-m thyl-1-(pherylmethyl)-1H-indole- 
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3-glyoxylic acid amide from EtOAc, mp, 230-234°C. 

Analysis: Calc'd for C„H 18 NjO s : C. 70.79; H, 5.83; N, 8.69. Found: C, 70.11; H. 5.71; N, 8.70. 

C. 6-M8thoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-glycolic acid amide. Using EtOH as a solvent. 4.15g 
(12.9 mmd) of 6-methoxy-2-methyl-1-(phenyimethyl)-1H-indoie-3-glyoxylic acid amide (Example 16) was 

s reacted with 0.605g (1 6 mmol) of NaBH« by the method used in Example 1 7. Part A. and the crude product 

was washed with EtOAc and water to give 2.6134g (63%) of 6-methoxy-2-methyM-(pheny!methyl)-1H- 
indole-3-glycolic acid amide, mp. 196-198°C. 

Analysis: Calc'd for (S^HmNjOj: C. 70.35; H. 6.22; N. 8.64. Found: C. 70.49; H. 6.23; N. 8.85. 

D. 6-Methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetamKle. Using the method in Example 17. Part 
10 B. 720mg (2.2 mmol) of 6^ethoxy-2^thyl-1-(phenylmethyi)-1H-indole-3-glycolic acid amide. 0.4 mL 

(2.5 mmol) of triethylsilane, and 1 0 mLof trif luoroacetic acid were reacted and the product chromatograph- 
ed on silica (editing with 33% EtOAc/hexane) and crystallized from methylene cWoride/MeOH to give 
164tng (24% yield) of 6-methoxy-2-methyl-1-(phenylmethyl>-1H-indole-3-acetamide, mp. 136-139 C C. 
Analysis: Calc'd for C 19 HmN 2 O s : C. 74.00; H, 6.54; N, 9.08. Found: C. 73.72; H, 6.57; N. 9.00. 

is 

Example 30 

Preparation of 6-Hydroxy-2^ethyl-1-(phenylrnethYl)-1H-indole-3-acetamide. 

To a solution of 1.53g (5 mmol) of 6^ethoxy-2-iriemyl-Hpherivlmemyl)-1H-indole-3.ac8tamide was add- 

20 ed 20 mL (20 mmol) of 1M BBr, in methylene chloride and the mixture stirred for 3 hours. Water was added 
and the mixture extracted with EtOAc. The EtOAc solution was washed with a NaCI solution, dried (MgSO«), 
and concentrated at reduced pressure. The residue was chromatographed on silica and the product eluted with 
5% MeOH/methylene chloride to give 658mg (45% yield) of 6-hydroxy-2-methyl-1-(phenyimethyl)-1H-indole- 
3-acetamide. mp, 1 74- 1 79°C. 

25 Analysis: Calc'd for C„H 1s Nj0 2 : C. 73.45; H. 6.16; N, 9.52. Found: C. 72.43; H. 8.08; N. 9.92. 

Example 31 

Preparation of 4-D3-(2-Amino-2-oxoemyl)-2-rnemyM-<phenyimeth^^ acid ethyl 

so ester. 

A solution of 294mg (1 mmol) of 6-hyoVoxy-2-methyl-Hphenylmethvl)-1H-indole-3-acetamide was treated 
with 40mg (1 mmol) of 60% NaH/mineral oil and after 1 hours. 0.15 mL (1 mmol) of ethyl 4-bromobutyrate was 
added. The mixture was stirred for 2 hours, diluted with water and extracted with EtOAc. The EtOAc solution 
was washed with NaCI solution, dried (MgS04), and concentrated at reduced pressure. The residue was chro- 
3S matographed on silica efuting with EtOAc to give (after crystallizing from CH 2 Cl2/MeOH/hexane. 228mg (76% 
yield) of 4-n3^2-amir»-2-<>xo«triyl^2-meth^ acid ethyl ester, 

mp. 126-1 33°C. 

Analysis: Calc'd for C^HaNjCv C. 70.57; H, 6.91; N, 6.86. Found: C. 70.47; H. 6.97; N. 6.80. 
*o Example 32 

Preparation of 4-rj3-(2-Amino-2-oxoethylh2-rnethyl-1-(ph add. 

A solution of 100mg (0.245 mmol) of 4-rj3H2-amino-2-oxoethyl)-2-methyl-1-(phenylmethyl)-1H-lridol-6- 
yfJoxy]butanoic acid ethyl ester and 2 mL of 1 N NaOH in 5 mL of EtOH was stirred for 1 .5 hours, diluted with 
45 water and extracted with EtOAc The aqueous layer was made acidic to pH 6 with 1 N HCI and extracted with 
EtOAc the EtOAc dried (MgS0 4 ), and concentrated at reduced pressure. The residue was crystallized from 
MeOH/CH2CI 2 to give 44mg (47% yield) of 4-rj3H2-ajnino-2-oxoethvl)-2-methy»-1-(phenylmethyl)-1H-indol-6- 
yf]oxy]butanoic acid, mp, 180-184°C. 

Analysis: Calc'd for C^N^: C, 69.46; H. 6.36; N. 7.36. Found: C. 69.68; H. 6.38; N. 6.37. 

so 

Example 33 

Preparation of 5-ir>(2-Amlno-2-<woethvl)-2-methyM-(phen acid ethyl 

ster. 

« Using the procedure in Exampl 33, 147mg (0.5 mmol) of 6-hydroxy-2-methyl-1-(phenylmethyl)-1H-indole- 

3-acetamid was reacted with 20mg (0.5 mmol) of 60% NaH/mineral oil and 0.08 mL (0.05 mmol) of thyi 5- 
bromovalerate. After chromatography on silica (eluting first with 50% EtOAc/hexane. then EtOAc) and crys- 
tallization from MeOH/CHjClj there was obtained 150mg (71% yield) of 5-fJ3-(2-amino-2-oxoethyl)-2-methyl- 

55 



BNSOOCO: «£P_J»att1SA1J_» 



EP0 62O215A1 



1-(phenylm thyl)-1 H-indol-6-yl] xy]p ntanoicacid thylest r. mp, 123-1 35°C. 

Analysis: Calc'd for C 25 HjoN 2 0 4 : C, 71.07; H. 7.16; N. 6.63. Found: C, 71.20; H, 7.1S; N. 6.73. 

Example 34 

Preparation of 5-[[3-(2-Amino-2^xoethyi)-2-methyl-1-(phenylmethyl)-1H-indd-6-yi]oxy]pentanoic acid. 

As in Example 34. 100mg (0.24 mmd) of S-(P-(2-amino-2-oxoethyl)-2-methyl-1-(phenylmethyl)-1H-indol- 
6-yl]oxy]pentanoic acid ethyl ester was hydrolyzed with 2 mL of 1N NaOH to give after crystallization from 
MeOH/CH 2 CI 2 S3mg (56% yield) of 5-IP-(2-amino-2-oxoethyl)-2-methyl-1-(phenylmethyl)-1H-indol-6- 
ylJoxy]pentanoic acid, mp. 103-1 07°C. 

Analysis: Calc'd for CmHmNjO* C. 70.03; H. 6.64; N. 7.10. Found: C. 69.78; H. 6.81; N. 7.34. 

Example 35 

Preparation of 4-Methoxy-2-methyl-1-(phenytmethyl)-1H-indole-3-acetamide. 

A. N-tert-butoxycarbonyl-3-methoxy-2-methylaniline. By the method in Example 1, Part A. 25.8g (188 
mmoi) of 3-methoxy-2-methylaniline was treated with 41g (188 mmoi)of dWert-butyl dicarbonate to give 
by chromatography on silica (eluted with 25% EtOAc/hexane) 16.4g (80% yield) of N-fert-butoxycarbonyl- 
3-methoxy-2-methytaniline. 

Analysis: Calc'd for C, s H 1B NOj: C, 65.80; H, 8.07; N, 5.90. Found: C, 64.31; H. 7.76; N. 6.58. 

B. 4-M8thoxy-2-methyl-1H-indole. 

N-terf-Butoxycarbonyl-3-methoxy-2-methylaniline (43g. 0.18 mol) was reacted with 280 mL (0.36 mol) of 
1.3M sec-butyl lithium In cyclohexane and then 18.5g (0.18 mol) of N-methoxy-N-methylacetainide as de- 
scribed in Example 9. Part B to give 39.5g of a mixture of 1-[2-(fert-butoxycarbonylamino)-6- 
methoxyphenylJ-2-propanone and starting anilide. This mixture was dissolved In 100 mL of methylene 
chloride and 40 mL of trifluoroacetic acid and stirred for a total of 26 hours. The mixture was washed with 
water, dried (MgS0 4 ) and concentrated at reduced pressure. The residue was chromatographed on silica 
eluting with 20% EtOAc/hexane to give on crystallization from CHjCiyhexana 13.9g of 4-methoxy-2-me- 
thyl-IH-indole, mp, 80-8600. 

Analysis: Calc'd for C 10 H„NO: C, 74.51: H, 6.88; N, 8.69. Found: C, 74.41; H, 7.08; N, 8.47. 

C. 4-Methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester. Using the procedure in Example 1, Part C, 
13.9g (86 mrnol) of 4-methoxy-2-methyl-1H-indole. 5* mL (86 mmol) of 1.6M n-butyl lithium/hexane, and 
86 mL (86 mmol) of 1M ZnCI 2 /ether were reacted to give after silica chromatography (eluted with 20% 
EtOAc/hexane) n.2g (53% yield) of 4-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester, mp. 117- 
121°C. 

Analysis: Calc'd for C 14 H,7N0 3 : C, 68.00; H, 6.93; N, 5.66. Found: C, 68.29; H, 6.98; N, 5.73. 

D. 4-Methoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetlc acid ethyl ester. Using the method In Exam- 
ple 16. Part B, 7.4g (30 mmol) of 4-methoxy-2-methyl-1H-tndole-3-acetic acid ethyl ester, 1.2g (30 mmol) 
of 60% NaH/mlneral oil and 3.6 mL (30 mmol) of benzyl bromide were reacted to give after chromatography 
on silica and crystallization from MeOH/hexane, 8.16g (61% yield) of 4-methoxy-2-metnyl-1-(phenylme- 
thyl)-1 H-indole-3-acetlc acid ethyl ester, mp, 75-80°C. 

Analysis: Calc'd for C^HmNOj: C, 74.75; H. 6.87; N, 4.15. Found: C. 74.93; H, 6.68; N, 4.02. 

E. 4-Memoxy-2-methyl-1-(phenybnethvl).1 H-indoie-3-acetic acid hydrazide. A solution of 2.8g (8.3 mmol) 
of 4-methoxy-2Hnethyl-1-(phenylmethyl)-1H-indole-3-acetic acid etyt ester and 10 mL of hydrazine in 40 
mL of EtOH was heated to maintain reflux lor 16 hours, diluted with water and extracted with EtOAc. The 
EtOAc solution was washed with NaCI solution, dried (MgS0 4 ), and concentrated at reduced pressure. 
The residue was crystallized from MeOH to give 2.0g (75% yield) of 4-methoxy-2-methyl-1-(phenylmethyl)- 
1H-indole-3-acetic add hydrazide, mp, 145-147°C. 

Analysis: Calc'd for CtjH^NjO* C, 70.56; H, 6.55; N. 12.99. Found: C. 70.82; H, 6.67; N, 13.16. 

F. 4-Memoxy-2-rnethyl-1-(phenylrr»th^ A mixture of 2.0g (6.2 mmol) of 4-me- 
thoxy-2-methyl-1-(phenylmethyl)-1H-indole-3-acetic acid hydrazide and approximately 1g of Raney Nl 
were heated at reflux temperature for 1 hour, cooled, methylene chloride added and filtered. The filtrate 
was concentrated at reduced pressure and the residue chromatographed on silica eluting with 5% 
MeOH/EtOActoglve1.5g(79%yleld)of4-meth xy-2-methyl-1-(phenyim thyi)-1r4-indole-3-ac tamlde. 
mp, 145-146"C. 

Analysis: Calc'd for C.Jh^Oji C. 74.08; H. 6.54; N. 9.08. Found: C. 75.09; H, 6.48; N, 9.20. 
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Example 36 

Preparation of 4-Hydroxy-2-methyl-1-(phenytmethyl)-1H-indole-3-acetamide. 

A solution of 1.45g (4.7 mmol) of 4-rnethoxy-2-rnethyl-1-{phenylrnethyl)-1H-indole-3-acetamid8 and 14.1 
5 mL (1 4. 1 mmol) of 1 M BBr 3 in methylene chloride was reacted as described in Example 2, Part C to give after 
chromatography on silica (eluted with EtOAc/hexane. then EtOAc) 908mg (66% yield) of 4-hydroxy-2-methyl- 
1- (phenylmethyl) -1H-indole-3-acetamide, mp. 200-208°C. 

Analysis: Calc'd for CH^NjOj: C. 73.45; H. 6.16; N. 9.52. Found: C. 73.70; H. 6.420; N. 9.52. 

10 Example 37 

Preparation of 4-n3-(2-Amino-2^xoethyl)-2-<nethyl-1-(Phanyl'nethyl)-1H-indol-4-yl]oxy]butanoic acid ethyl 
ester. 

A solution of 294mg (1 mmol) of 4-hydroxy-2-methyH-(phenytmethyl)-1 H-lndde-3-acetamide was treated 
f5 with 40mg (1 mmol) of 60% NaHAnineral oil and after 1 hour, 0.15 mL (1 mmol) of ethyl 4-bromobutyrate was 
added. The mixture was stirred for 2 hours, diluted with water and extracted with EtOAc. The EtOAc solution 
was washed with NaCI solution, dried (MgS0 4 ). and concentrated at reduced pressure. The residue was crys- 
tallized from MeOH/hexane to give a total of 235mg (58% yield) of 4-Q3-(2-amino-2-oxoemyl)-2-methvl-1-(phe- 
nylmethyl)-1H-indol-4-yl]oxy]biJtanoic acid ethyl ester, mp, 115-116*0. 
20 Analysis: Calc'd for C^H^O^ C, 70.57; H, 6.91 ; N, 6.86. Found: C. 70.68; H. 6.97; N. 7.02. 

Example 38 

Preparation of 4-P-(2-Amino-2-oxoethyl)-2-rnethyl-1-(phenylmethyl)-1H-indol-4-yl]oxy]butanoic acid. 

25 A solution of 100mg (0.245 mmol) of 4-[[3-(2-amino-2-oxoethyl)-2-methyl-1-(phenylmethyl)-1H-indol-4- 
yljoxyjbutanoic acid ethyl ester and 2 mL of 1N NaOH in 5 mL of EtOH was stirred for 3.0 hours, diluted with 
water and extracted with EtOAc The aqueous layer was made acidic to pH 6 with 1N HCI and extracted with 
EtOAc, the EtOAc dried (MgS0 4 ), and on concentrating at reduced pressure a precipitate formed that was 
separated and washed with MeOH to give 40mg (42% yield) of 4-Q3-(2-amino-2-oxoethyl)-2-methyl-1-(phe- 

30 nylmethyl)-1H-indol-4-yl]oxy]butanoic acid, mp, 192-193-C. 

Analysis: Calc'd for CjjH^NjO*: C. 69.46; H, 6.36; N, 7.36. Found: C. 68.17; H, 6.05; N. 6.99. 

Example 39 

35 Preparation of 2-Q3-(2-Amino-2-oxoethyl)-2-rnethyl-1-(phenylmethyl)-1H-indol-4-yl]oxy]aceticacid methyl es- 
ter. 

Using the procedure in Example 37, 294mg (1 mmol) of 4-hydroxy-2-methyl-1-(phenylmethyl)-1H-lndole- 
3-acetamkJe was treated with 40 mg (1 mmol) of 60% NaH/mlneral oil and 0. 10 mL (1 mmol) of methyl 2-bro- 
moacetate to give, after silica chromatography (eluted with 50%EtOAc/hexane, then EtOAc, followed by 
40 2%MeOH/EtOAc), 278mg (76% yield) of 2-IP-(2-amlno-2-oxoethyl)-2-methyK1-(phenylmethyl)-1H-lndol-4- 
yl]oxy]acetic acid methyl ester, mp, 206-208°C. 

Analysis: Calc'd for C^H^O* C. 68.84; H. 8.05. N. 6.65. Found: C. 769.06; H. 5.87; N. 7.40. 

Example 40 

45 

Preparation of 2-fJ3-{2-Amino-2K)xoethyl)-2-methyi-1-(phenylmethyl>-1H-indol-4-ylJoxy]aceticacid. 

A solution of 100mg (0.245 mmol) of 2-Q3-(2-amlno-2-oxoethyl)-2-methyH-(phenylmethyl)-1H-indol-4- 
yl]oxy]acetic acid methyl ester and 2 mL of 1 N NaOH in 5 mL of EtOH was stirred for 2.0 hours, diluted with 
water and extracted with EtOAc. The aqueous layer was made acidic to pH 6 with 1N HCI and extracted with 
so EtOAc, the EtOAc dried (MgS0 4 ), and concentrated at reduced pressure. The residue was crystallized from 
MeOH to give 54mg (57% yield) of 2-Q3-(2-amino-2-oxoethyl)-2-methyl-1-(phenylmethyl)-1H-lndol-4- 
yl]oxy]acetfc acid, mp, 225-227°C. 

Analysis: Calc'd for C20H20N2O4: C. 68.17; H, 5.72; N, 7.95. Found: C, 68.35; H, 5.79; N. 7.94. 

S5 Exam pi 41 

Pr paration of !3-{r3-(2-arrano-2-oxoethyl)-2-rTMmyl-1-(ph 
acid. 
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A. [3^3-(2^ino-2^xoethy))-2-methyl-1-(pheny)methyl)-1H-in<lol-5-ylJoxy]propyl]pho8ph nic add di- 
methyl ester. Using the procedure described in Example 39, 147mg (0.5 mmol) of 5-hydroxy-2-methyl-1- 
(phenylmethylM H-indole-3-acetamide was reacted wlh 20mg (0.5 mmol) of 60% NaH/mineral oil and then 
80mg (0.0 mmol) of 3-bromopropylphosphonic acid dimethyl ester. The final product was crystallized from 
MeOH/hexane to give 126mg (57% yield) of I3-H3-(2-amino.2-oxoethyl)-2-methvt-1-(phenytmethyl)-1 H-in- 
dol-5-yl]oxy]propyl]phosphonic acid dimethyl ester, mp, 136-13a°C. 

Analysis: Calc'd for CjjHjaNjOgP: C, 62.15: H, 6.58: N. 6.30. Found: C, 61.09; H. 6.71; N, 5.94. 

B. P-Q>(2-Amino-2-oxoemyl)-2-methyl-1-(phenylmetn^^ acid. A 
solution of 100mg (0.23 mmol) of I3-fJ3-(2-amino-2-oxoethyl)-2-methvl-1-(phenylmethyl)-1H-indol-5- 
yl]oxy]piopyl]phosphonic acid dimethyl ester and 0.24 mL (1.8 mmol) of bromotrimethylsflane in 2 mLof 
methylene chloride was stirred for 18 hours. The reaction mixture was concentrated at reduced pressure. 
5 mL of MeOH added, stirred 0.5 hour, and concentrated. The residue was crystallized from 
EtOAc/MeCN/HOAc/H 2 0 to give 40mg (42% yield) of f3-H3-(2-amlno-2-oxoethyl)-2-methvl-1-(phenylme- 
thyl)-1H-indol-5.yl]oxy)propyllphosphonic acid, mp, 201-203OC. 

Analysis: Calc'd for C^HjgNjOsP: C, 60.57; H. 6.05; N. 6.73. Found: C, 60.53: H, 6.08; N, 6.74. 

Example 42 

Preparation of 2-Bromo-5-methoxy-1 -(phenylmethyl)-l H-indole-3-acetamide. 

A. 2-Bromo-5-memoxy-1-{prienylmemyl)-1H-indole-3-acetic acid benzyl ester. N-Bromosuccinimide 
(450mg, 2.5 mmol) was added to 910mg (2.5 mmol) of 5-methoxy-1-(pheny1methy1)-1H-indole-3-acetic 
acid benzyl ester in 75 mL of carbon tetrachloride and the mixture stirred for 0.5 hour. After washing with 
NajSjOs solution, water and saturated NaCI solution and drying (Na 2 S0 4 ). the CCI 4 was removed at re- 
duced pressure. The residue was chromatographed on silica (etuted with methylene chloride) and crys- 
tallized from ether/hexane to give 765mg (67% yield) of 2-bromo-5-methoxy-1-(phenylmethyl)-1 H-indole- 
3-acetic acid benzyl ester, mp, 89-90°C. 

Analysis: Calcd forCjsHaBrNOj: C, 64.66; H, 4.78; N, 3.02. Found: C, 64.43; H. 4.75; N, 2.96. 

B. 2-BroirK>S-iTOt!K>xy-1-(pr^ of 120mg (0.26 mmol) of 2-bromo- 
5-rnen^xy-HphenvlnTOthyl)-1H-inc«le-3-acetic acid benzyl ester and 2 mL of 0.67M (CHjJjAlNrVbenzene in 
20 mL of benzene was heated for 23.5 hours while adding addlional aluminum reagent periodically. The 
mixture was poured onto ice, decomposed with 1 N HCI. and extracted with EtOAc. The extract was washed 
with saturated NaCI solution, dried (Na 2 SOj) and concentrated at reduced pressure. The residue was chro- 
matographed on silica elutlng with a gradient. CH 2 CI 2 -» 2%MeOH/CH 2 CI 2 , to give 100mg (100% yield) of 
2-bromo-5-methoxy-1-(phenylmethyl)-1 H-indole-3-acetarnide, mp, 1 72-1 74"C. 

Analysis: Calc d tor C^H^BrNaOz: C. 57.92; H. 4.59; N. 7.50; Br, 21.41 . Found: C, 57.71; H. 4.56; N. 
7.42; Br. 21.67. 

Example 43 

Preparation of 4-fl3-(2-Am!no-2-oxoethyl)-2-brOTo-1-(phen^ acid. 

A solution of eoomg (1.6 mmol) of 2-bfomo-5-m8thoxy-1-(phenylmethyl)-1H-indole-3-acetamide (lot was 
contaminated with 2.4-dirxomo-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetamide) and 10 mL of 1M 
BBrj/CH 2 CI 2 in 1 00 mL of CH 2 O z was stirred for 2.5 hours, 100 mLof 1N HCI added, stirred well, and the CH 2 CI 2 
layer separated. Af terwashing and drying (NajSO*), the solvent was removed at reduced pressure. The residue 
was chromatographed on silica and eluted with a gradient (1%MeOH/CH 2 Clr-» 4%MeOH/CH 2 CI 2 ) to give in 
the early fractions 2,4-dibrc^5-hydioxy-1-(phenylmethyl)-1H-lndole-3-acetamide (115mg) and in the later 
fractions 2-bromo-5-hydroxy-1-(phenylmethyl)-1H-indole-3-acetamide (115mg). The material from the later 
fractions (100mg, 0.28 mmol) was dissolved in 20 mL of DMSO, 20mg of 60% NaH/mineral was added, and 
after 1 0 minutes, 0.1 mL of ethyl 4-bromobutyrate was added. After heating for 1 .25 hours at 85 0 C. the mixture 
was diluted with water, extracted with EtOAc and the EtOAc solution washed with water, saturated NaCI sol- 
ution, dried (NajSO^, and concentrated at reduced pressure. The residue was chromatographed on silica (elut- 
ed with 1%MeOH/CH 2 Ct 2 -> 3%MeOH/CH 2 Cl a ) to give 80mg of 4-TJ3-(2-amino-2-oxoethyl)-2-bromo-1-(phe- 
nylmethyl)-1H-indol-5-yl]oxy]butanoic acid ethyl ester as an oil. This material was dissolved in 20 mL of EtOH, 
1 mL of 2N NaOH added, and th mixture stirred for 19 hours. After acidifying with 1 N HQ, the mixture was 
extracted with EtOAc, th EtOA solution washed with saturated NaCI solution, dried (NajSO«). and concen- 
trated at reduced pressure. The residue was crystal ized from EtOH/ether to give 80mg of 4-TJ3-(2-amino-2- 
oxoemvl)-2-bromo-1-(phenylmethyl)-1H-indol-5-yl)oxyJ-butanoicacid. 

Analysis: Calc'd for Cj^BrNjCy C, 56.64; H. 4.75; N, 6.29. Found: C. 42.71; H. 3.76; N, 4.60. 
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Example 44 

Preparation of 5-Hydroxy-2^methy1thio)-Hphenylmethyl)-1H-indde-3.acetarnide. 

AMlutionof600mg(1.6mmol)of5-rretho^ 
5 ample 12) was reacted with 10 mL of 1M BBrj/CH 2 CI 2 as described in Example 2. Part C. to give as crude prod- 
uct 440mg (64% yield) of 5-hydroxy-2-(niethylthio)-1-(prwnylmethyl)-1H-indole-3-acetamide. 

Analysis: Calc'd for C^^S: C. 66.23: H. 5.56; N. 8.58: S.9.82. Found: C. 66.45: H. 5.55; N. 8.29; S. 
9.72. 

io Example 45 

Preparation of 4-n3-(2-Amino-2^xoethyl)-2-(methylthk))-Hphenylmethyl)-1H-indol-5-yl]oxy]butanoic acid 
ethyl ester. 

Asolution of 465mg (1.4 mmd) of 5-rydro)cy-2-(rnethylthio)-1-(phenylrr^yl^1HHridole-3-acetamide (Ex- 
15 ample 46). 60mg (1.5 mmol) of 60% NaH/mineral oil and 0.25 mL (1.7 mmd) of ethyl 4-bromoburyrate was 
reacted as in Example 45. After washing the crude product with EtOH/ether, there was obtained 510mg (83% 

yield) of 4-a3-(2-amino-2^oethvl)-2-(methylthio)-1-(phenylmethyl)-1H-indol-5-yl]oxyJbutanoic add ethyl es- 
ter, mp, 109-111-C. 

Analysis: Calc'd for C^N^S: C. 65.43; H. 6.41; N. .36; S. 7.28. Found: C. 65.24; H. 6.44; N, 6.12; S. 
20 7.30. 

Example 46 

Preparation of 4-H3-(2-Amino-2-oxoethyl)-2-(methylthio)- 1 -(phenylmethyl)- 1 H-indd-5-yl]oxy]butanoic add. 

25 As described in Example 45. 245mg (0.56 mmd) of 4-Q3-(2-amino-2-oxoethyl)-2-(methyllhio).1 -(phenyl- 
methyl)-1H-indol-5-yl]oxy] butanoic add ethyl ester (Example 47) was hydrolyzed with 1 mL of 5N NaOH in 5 
mL of THF and 15 mL of EtOH. The crude product was washed with EtOH/ether to give 195mg (85% yield of 
4-n3-(2-amin<>-2-oxotfhyl)-2-(rr»^ acWf mPi 187-188<>C. 

Analysis: Calc'd for C^NjC^S: C. 64.05: H. 5.86; N, 6.79; S, 7.77. Found: C. 63.81; H. 5.89; N. 6.80; 

» S.7.66. 

Example 47 

Preparation of 5-(4-Amlno^oxobutoxy>-2-(methyimk>)-Hpher^methyl)-1H-indde-3-acetamide. 
35 Ten mL of 0.6M (CHj^NH^enzene was added to 200mg (0.45 mmd) of 4-rj3-(2-amino-2-oxoethyl)-2- 
methylthio-1 -(phenylmethyl)-1 H-indd-5-yrjoxyJbutanoic acid ethyl ester (Examde 46) In 25 mL of benzene and 
the mixture heated at 50°C for 1.75 hours. After cooling the mixture was decomposed with ice and 1N HCI 
added. The mixture was extracted with EtOAc. the EtOAc solution washed with saturated Nad sdution. dried 
(Na2S0 4 ), and concentrated at reduced pressure. The residue was crystallized from EtOH/CHjClj to give 

40 1 55mg (84% yldd) of 5^4-amino-4K)xobutoxy)-2-(inethylmlo)-1-(phenylrTiemyl)-1H.indde-3-acetamide. mp. 
185°C. 

Analysis: Calc'd for ChHmNjOjS: C. 64.21; H. 6.12; N. 10.21; S, 7.79. Found: C, 64.42; H. 6.54; N. 8.97; 
S. 7.11. 

*5 Examde 48 

Preparation of 5-Methoxy-2-methyl-1-tetradecvl-1H-indde-3-acetamide. 

A 5-Methoxy-2-methyl-1-t»tradecyl-1H-indde-3-acetic acid ethyl ester. Using the method described in 
Example 6. Part A. 2.0g (8.12 mmd) of 5-methoxy-2-methyl-1 H-indde-3-acetlc acid ethyl ester was re- 
» acted with 0.325g of 60% NaH/mineral dl and 1 ,84g ( 8.1 mmd) of tetradecyl bromide to give after chro- 
matography on silica (duting with 15% EtOAc/hexane) 1.66g (46% yield) of 5-methoxy-2-methyl-1 -tetra- 
decyl- 1 H-indole-3-acetic add ethyl ester. 

Andysls: Calc'd for C^H^NO,: C. 75.80; H. 10.22; N. 3.16. Found: C. 75.93; H, 10.32; N, 3.28. 
B. 5-Methoxy-2-methyl-1 -tetradecyl-1 H-lndde-3-acetic acid. A sduti n of 1.60g (3.6 mmol) of 5-methoxy- 
S* 2-methyl-1-tetrad cyl-1H-indole-3-acetic add thyt ester and 10 mL f 1N NaOH in 25 mL of MeOH was 

stirred 16 hours, made acidic with 1N HCI. and the pradpitate filtered to give 1.36g (90% yield) f 5-me- 
thoxy-2-methyH-tetradecvHH-indde-3-acetic add, mp, 105-107°C. 

Andyds: Calc'd for C^H^NO,: C, 75.40; H, 9.94; N. 3.37. Found: C. 76.98; H. 10.37: N. 3.57. 
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C. 5-Methoxy-2-methyl-1-t tradecyl-1 H-indole-3-acetamid . Oxalyl chloride (1 mL) was added t 1.36g 
(3.2 mmol) of 5-methoxy-2-methyl-1 -tetradecyl-1 H-indoJe-3-acetlc add in 50 mLof methylene chloride and 
1 drop of DMF and after stirring for 1 hour, the reaction mixture was concentrated at reduced pressure. 
The residue was dissolved in SO mL of THF and anhydrous ammonia bubbled in for 0.5 hour. After diluting 
with EtOAc, the mixture was washed with water, dried (NajSO^, and concentrated, the residue was chro- 
ma tog raphed on silica and eluted with 2% MeOH/methylene chloride to give 0.42g (32% yield) of 5-me- 
thoxy-2-methyM-tetredecyL1r^indole-3-ecetarmde. mp. 117-118°C. 

Analysis: Calc'd for C^NaO,: c - 75 - 32 = H - 10 - 21 = **• 6 76. Found: C. 74.41; H. 9.67; N. 7.67. 

Example 49 

Preparation of 4-[P-Amino-2-oxMthyl)-2-metr^-1-t8tradecyl-1H-indoi-5-yl]oxy]butanoic acid. 

A. 5-Hydroxy-2-methyl-1 -tetradecyl-1 H-lndde-3-acetamide. A solution of 300mg (0.75 mmol) of 5-me- 
thoxy-2-methyH-tetradecyi-1 H-indole-3-acatamide (Example 14. Part C) in 30 mL of methylene chloride 
was treated with 2 mL of 1 N BBrj/CH^ and the mixture stirred for 3 hours. The mixture was poured into 
water and 1 00 mLof EtOAc and the organic layer separated, washed with Na 2 C0 3 solution, dried (NajS0 4 ) 
and concentrated at reduced pressure to give approximately 300mg of crude 5-hydroxy-2-methyl-1-tetra- 
decyl-1 H-indole-3-acetamide. 

Analysis: Calc'd for CasH^NjOj: C. 74.96; H, 10.06; N. 6.99. Found: C. 74.51; H, 9.55; N. 8.31. 

B. 4-[[2-Aminc-2-oxoethyl)-2-methyl-1-tetradecyM acid ethyl ester. 
5-Hydroxy-2-methy»-1-tetradecyl-1 H-indde-3-acetamide. (300mg, 0.75 mmol) was dissolved in 1 0 mL of 
DMF, 40mg (1.0 mmol) of 60% NaH/mineral oil added, and the mixture stirred for 0.5 hour. Thereafter. 
0.143 mL ( 1.0 mmol) of ethyl 4-bromobutyrate was added, the mixture stirred for 20 hours., diluted with 
water and extracted with EtOAc. The EtOAc solution was washed 4 times with water, dried (NajSO*). and 
concentrated at reduced pressure. The residue was crystallized from EtOH/water to give 0.12mg (31% 
yield) of 4-fP-amino-2-oxoethyl)-2-memyM-tetradecyl-im acid ethyl ester, mp. 
77-78 0 C. 

Analysis: Calc'd for C, 1 H 6 oN 2 0 4 : C. 72.34; H, 9.79; N. 5.44. Found: C. 72.13; H. 9.63; N, 5.17. 

C. 4-n2-Amino-2-oxoethyl)-2^tfrr/l-1-tetr^ acid. A solution of 120mg 
(0.233 mmol) of 4-IP-amino-2-oxoethyl)-2-rr*thyM-trtra 

and 1 mL of 5N NaOH in 20 mL of MeOH was heated to maintain reflux for 1 hour, cooled and poured into 
100 mL of water and made acidic with 5N HQ. The mixture was extracted with EtOAc. the EtOAc solution 
dried (NajSO^), and concentrated at reduced pressure. The residue was crystallized from MeOH to give 
50mg (44% yield) of 4-IJ2-amino-2-oxoethyi)-2-methyl-1-tetrade<^1rVindol-5-vl]oxyJbutenofc acid. mp. 
159-161°C. 

Analysis: Calc'd for CmtW^Cv C. 71.57; H. 9.53; N. 5.76. Found: C, 71.44; H. 9.39; N, 5.70. 
Example 50 

Preparation of [4-IP-{2-Amino-2-oxc«thyl)-1-hoxyl-2-methyl-1-H-lrKlo*-5-yl]oxy]butanoic acid. 

A 1-Hexyl-5-methoxy-2-metoyl-1H-indde-3-acetic acid ethyl ester. 5-Methoxy-2-methyl-1H-indole-3- 
acetic add ethyl ester was dissolved in 25 mL of DMF and 0.3g(7.S mmol) of 60% NaH/mineral oil was 
added. After 0.25 hours, 1 . 1 mL(7.5 mmol) of hexyl iodide was added and the mixture stirred for 1 6 hours. 
The mixture was diluted with water, extracted with ethyl acetate and the ethyl acetate solution washed 
with water. After drying (Na^O*), the solution was concentrated at reduced pressure and the residue chro- 
matography 0" silica gel(eluted with 5% EtOAcrtoluene) to give 1.01g(61% yield) of 1-hexyl-5-methoxy- 
2-methyl-1H-indole-3-aceuc add ethvl ester. 



Analysis for (^cHaNO* 


Calculated 
Found 


C, 74.75; 
C. 70.31; 


H, 5.96; 
H, 8.68; 


N.4.36. 
N. 3.93. 



B. 1-Hexyl-5-rnethoxy-2-methyl-1H-indoie-3-acetamide. 

A 2M solution of AI(CH3)3/toluene (1 5 mL. 0.03 mol) was added to 1 .61 g (0.03 mol) of ammonium chtorid 
while slowly keeping the temperature at 5-7°C with an Ice-water bath. The bath was removed, the mixture 
stirred for 0.5 hour and 1.01g (3.05 mmol) of 1-h xyl-5-memoxy-2-njethyMH-indote-3-acetic acid ethyl 
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ester was added. After stirring for 1 6 hours, 1 0 mL of water was added cautiously and the mixture added 
to 1NHCI and a large volume of ethyl acetate. The organic layer was separated, washed with water, sodium 
bicarbonate solution and dried (NajS0 4 ). After removing the solvent at reduced pressure the residue was 
crystallized from MeOHAvater to give 0.37g (40% yield) of 1-hexyl-S-methoxy.2-methyl-1H-indole-3-acet- 
amide. mp. 120-121°C. 



Analysis for C 14 H 26 N 2 0 2 : 


Calculated 
Found 


C. 71.49; 
C. 71.64; 


H. 8.67; 
H. 8.54; 


N. 9.26. 
N.9.21. 



C. 1-Hexyl-5-hydroxy-2-methyl- 1 H-indole-3-acetamidB. 

A mixture of 1 mL of 1M BBrymethylene chloride and 0.24g (0.79 mmol) of 1-hexyl-5-methoxy-2 -methyl- 
1H-indde-3 -acatamide in 20 mL of methylene chloride as stirred for 16 hours, diluted with ethyl acetate 
and washed twice with water. The solution was dried (N a2 SO«) and the solvent removed at reduced pres- 
sure to give 0.23g of crude 1-hexy*.5-hydraxy-2-methyM H-indoto-3-acetamide. 
0. [4-IP^2-Amino-2-oxoethyl)-1-hexyl-2-methyl-1-H-indol-5-ylloxylbutanoic acid ethyl ester. 
1-Hexyl-5-hydroxy-2-methyl-1 H-indole-3-acetamide (230mg, 0.8 mmol) was dissolved in 10 mL of DMF 
and 26mg (0.8 mmol) of 60% NaH/mineral oil added. The mixture was stfrred for 1 hour. 0.115 mL (0.8 
mmol) of ethyl 4-bromobutyrate added and stirring continued for 96 hours. The mixture was diluted with 
water, extracted with ethyl acetate, the ethyl acetate washed with water and dried (NajSO,). The solution 
was concentrated at reduced pressure and the residue chroma tographed on silica gel (eluted with 3% 
MeOH/methylene chloride) to give 170mg (53% yield of [4-|T>(2-amlno-2-oxoethyl)-1.hexyl-2-methyl-1- 
H-indol-5-yl]oxy]butanoic acid ethyl ester, mp, 69-71 "C. 



Analysis for C2 3 H M N 2 0 4 : 


Calculated 
Found 


C, 68.63; 
C, 68.90; 


H, 851; 
H, 8.59; 


N. 8.96. 
N, 6.80. 



E- I44I3-(2-Amlno-2K)xoethyl)-1-hexyl-2-methyl-1.H-iiKld-5-ylJoxy]butanolc acid. 
A mixture of 170mg(0.42 mmol) of [4-ir>(2-amho-2-oxoethyl)-1-hexyl-2-methyl-1-H-lndol-5-yl]oxy]t>uta- 
noic acid ethyl ester and 1 mL of 5N NaOH In 20 mLof MeOH was heated to maintain reflux for 2.5 hours, 
cooled, poured into water and made strongly acidic with 5N HO. The mixture was extracted with ethyl acet- 
ate, dried (NajSO*), concentrated at reduced pressure and the residue crystallized from MeOH. There was 
obtained 37mg(24% yield) of r*HI3-(2-ajrino-2-oxoethyi)-1-hexy«^^ 
acid. mp. 169-170°C. 



Analysts for C^HjoNjO,,: 


Calculated 
Found 


C. 67.35; 
C, 67.59; 


H.8.07; 
H.8.06 


N, 7.48. 
N, 7.42. 



Example 51 

5-Methoxy-2-methyH-odyl-1H-indole-3-ac8tamid8. 

A 5-Methoxy-2-methyl-1-octyl-1H-indole-3-acatic acid ethyl ester. 

Using the procedure described In Example 50, Part A 2.47g(0.01 mol) of 5^methcor/-2-methyl-1H-lndole- 
3-acetic acid ethyl ester was reacted with 0.48g (0.01 2 mol) of 60% NaH/mineral oil and then 2.1 7 mL(0.012 
mol) of iodooctane. The product was chromatographed on silica gel and eluted with 5% EtO Ac/toluene to 
give 1.85g(51% yield) of 5-methoxy-2-rr»myl-1-octyl-1H-indole-3-acetlc add ethyl ester as an oil. 
Analysis for C22H33NO3 : 
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Calculated c, 73.50; H, 9.25; N, 3.90. 

Foun <l C, 73.47; H. 9.33; N, 3.83. 

B. 5-Methoxy-2-methyl-1-octyt-1H-indole-3-acetie acid hydrazido. 

A mixture of 1.8g(5 mmol) of 5-methoxy-2-memyM-octyVlH-indole-3-acetic acid ethyl and 3 mL of hy- 
drazine in 1 25 mL of ethanol was heated to maintain reflux for 1 6 hours. The mixture was poured into water, 
extracted with ethyl acetate, washed with water and dried (NajS0 4 ). After removing the solvent at reduced 
pressure the residue was crystallized from EtOH/Water to give 1.29g(75% yield) of 5-methoxy-2-methyl- 
1-octyl-1H-indole-3-acetic acid hydrazide, mp, 135-136°C. 



Analysis for C2oHj,N 3 0 2 : 


Calcualted 
Found 


C, 69.53: 
C, 69.69; 


H. 9.04; 
H, 9.07; 


N. 12.16. 
N, 11.89. ; 



C. 5-Methoxy-2-methyl-1-octyl-1H-indote-3-acetamide. 

A mixture of 1.27g (3.68 mmol) of 5-methoxy-2-methyl-1-octyl-1H-indole-3-acetic add hydrazide and 1g 
of Raney Ni in 60 mL of ethanol was heated to maintain reflux for 3 hours, coaled, the solvent poured off 
the settled catalyst, treated with filter aid and filtered. The filtrate was concentrated to give 1.03g (85% 
yield) of 5-methoxy-2-methyl-1-octyHH-indole-3-acetamide, mp, 96-98°C. 



Analysis for CmHjoNjO* 


Calculated 
Found 


C, 72.69; 
C, 72.48; 


H.9.15; 
H.9.26; 


N, 8.48. 
N, 8.33. 



Example 52 

Preparation of [4HI3^2-Amlnc-2-oxoethyl).2-rr«thyl-1-octyl-H-indol-5-yl]oxylbutanoio acid. 
A. 5-Hydroxy-2-methyl-1-octyM H-lndole-3-acetamide. 

A solution of 1.03g (3.1 mmol) of 5-methoxy-2-methyl-1-octyl-1H-indole-3-acetainlde and 5 mL of 1M 
BBrymethylene chloride in 50 mL of methylene chloride was stirred for 24 hours, poured Into water and 
150 mL of ethyl acetate added. The organic layer was separated, washed with NaHCOj solution, 
dried(Na2S0 4 ) and concentrated at reduced pressure. The residue was chromatographed on silica gel by 
eluting with 5% MeOHAnethylene chloride to give 316mg (32% yield) of 5-hydroxy-2-methyl-1-octyl-1H- 
indole-3-acetamide. 

B- [4-II3-(2-Amino-2-oxoethyl)-2Hfnethyl-octyl-1-H-indol-5-yl]oxy]butanoic acid ethyl ester. 
5-Hydroxy-2-methyl-1-octyl-1H-indole-3-acetamide (316mg, 1.0 mmol) was reacted with 240 mg (1.0 
mmol) of 60% NaH/mineral and then 0.143 mL(1 mmoljof ethyl 4-bromobutyrate as described in Example 
50. Part D. The product was chromatographed on silica gel (eluted with 3% MeOH/methylene chloride) to 
give 230mg (53% yield) of [4-[I3-(2-amlno-2-oxoemyl)-2-methyl-octyl-1-H-indol-6-ylloxy]butanoic acid 
ethyl ester, mp, 80-85°C. 



Analysis for C2«H M N 2 0« 


Calculated 
Found 


C, 69.74; 
C, 67.56; 


H. 8.90; 
H.9.01; 


N.6.51. 
N, 5.95. 



C [4-P^2-Amino-2-oxoethyl)-2-methy»-octyl-1-H.indol-5-yl]oxylbutanoic acid. 
Using the method of Example 1 , Part E. 230mg (0,53 mmol) of [4-fJ3-(2-amino-2-oxoethyl)-2-methy1-octyl- 
1-H-indol-5-yl]oxy]butanoic acid ethyl ester was hydrolyzed with 2 mL of 5N NaOH to give af tor crystalli- 
zation from MeOH, 97mg (45% yield) f [4-u>(2-aiTOno-2^xoetliyl)-2-memylH>ctyM^ 
tanoic acid, mp, 164-165°C. 
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Analysis for CzjHj^O,: 




Calculated 


C, 68.63; 


H, 8.51; 


N, 6.96. 


5 


Found 


C, 66.40; 


H.8.30; 


N, 6.82. 



Example 53 

10 Preparation of [4-[p^2-Amino-2-oxoethyl)-1^ecyl-2-methyl-1-H-indol-5-yi]oxy]butanoic add. 

A. 1-Decyl-5-hydroxy-2-methyl-1H-indole-3-acetamide. A mixture of 5 mLof 1M BBrj/methylene chloride 
and 0.98g(2.73 mmol) of 1-decyi-5-methoxy-2-methyl-1H-indole-3-acetamide in 40 mLof methylene chlor- 
ide was reacted as described in Example 50, Part C to give 0.81g(60% yield) of crude 1-decyl-5-hydroxy- 
2-methyMH-indole-3-acetamide. 

is B. C4-D3^2-Amino-2-oxoethyl)-1-decyl-2-methvl-1-H-indol-5-ylJoxy]butanoic acid ethyl ester. 

1-Decyl-5-hydroxy-2-methyl-1H-indole-3-acetamide (810mg. 3.35 mmol) was reacted with 96mg (2.4 
mmol) of 60% NaH/mineral oil and then 0.32 mL (2.4 mmol) of ethyl 4-bromobutyrate as described in Ex- 
ample 50, Part D to give a product that was chromatographed on silica gel (eluted with 3% 
MeOH/methylene chloride) to give 590mg (55% yield) of [4-rj3^2-amino-2-oxoethyl)-1-decyl-2-methyl-1- 

20 H-indol-5-yl]oxy]butanoic acid ethyl ester, mp, 93-95°C. 





Analysis for C27H42IM2O4: 




Calculated 


C, 70.71; 


H. 9.23; 


N, 6.11. 


25 


Found 


C. 70.57; 


H. 9.03; 


N.6.17. 



C [4-G3-(2-Amino-2-oxc»toylM-dec^2-meth^ acid. 
A mixture of 590mg (1.3 mmol) of [4-n3-(2-aminc-2-oxoethyl)-1-decyl-2-methyl-1-H-indol-5-yrjoxy]buta- 
noic acid ethyl ester and 1 .5 mL of 5N NaOH in 20 mL of MeOH was heated to maintain reflux for 2.5 hours, 
cooled, poured into water and made strongly acidic with 5N HQ. The precipitate was filtered and recrys- 
tallized from MeOH. There was obtained 430mg (77% yield) of [4-ff3-(2-amino-2-oxoethyl>-1-decyl-2-me- 
thyl-1-H-indol-5-yl]oxy]butanoic acid, mp, l^ieS"^. 



35 


Analysis for C2 S H M N 2 0 4 : 


Calculated 


C. 69.74; 


H, 8.90; 


N. 6.51. 




Found 


C, 70.63; 


H. 8 83; 


N. 6.98. 



40 

Example 54 



Preparation of [4-rj3-(2-Aminc-2-oxoethylH-<ydohexyl-2-n^ add. 

A 1-Cyclohexyl-5-hydroxy-2-methyl-1H-indole-3-acetamide. A mixture of 2 mL of 1M BBrymethylene 
45 chloride and 330mg (1 .05 mmol) of 1 -cydohexyt-5-methoxy-2-methyM H-indde-3-acetamide in 25 mL of 
methylene chloride was reacted as described in Example 50. Part C to give 300mg of crude 1-eydohexy*- 
5-hydroxy-2-methyt- 1 H-indole-3-acetamide. 

Analysis for C 18 H24N 2 0 2 : 

50 

Calculated C, 71.97; H, 8.05; N, 9.33. 

Found C, 69.14; H, 7.60; N, 8.69. 

53 B. |4-n3^2-Amino-2-oxoethyl)-cydohexyl-2-<nethyl-1 -H-indd-5-yl]oxy)butanolc add thyl ester. 

1-Cyclohexyl-5-hydroxy-2-methvl-1H-indde-3-acelamide (300mg. 1.0 mmd) was reacted with 40mg (1.0 
mmol) 1 60% NaH/mineral oil and then 0.143 mL(1.0 mmol) of ethyl 4-bromobutyrate as described in Ex- 
ample 50. Part D to give a product that was chromatographed on silica gel (eluted with 2% 
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MoOH/m thyl ne chloride) to give 190mg (46% yield) of [4-[[3-(2-amino-2-oxoethylh1-cycIohexyl-2-me- 
thyl-1-H-indol-5-yl]oxy]butanoic acid ethyl ester, mp, 92-94°C. 



Analysis for C^H^O*: 


Calcinated 
Found 


C. 69.54; 
C. 69.72; 


H.8.27; 
H, 8.33; 


N. 6.76. 
N, 6.70. 



C. [4-Q3-(2-Amlno-2-oxoemylM-cydohexyl-2-mem^ acid. 
A mixture of 1 90mg (0.46 mmol) of (4-[[3-(2-amino-2-oxoethyl)- 1 -decyl-2-methy»-1 -H-indd-5-yi]oxy]buta- 
noic acid ethyl ester and 2 mL Of SN NaOH in 20 mL of MeOH was heated to maintain reflux for 2.5 hours, 
cooled, poured into water and made strongly acidic with 5N HC1. The precipitate was filtered and recrys- 
tallized from MeOH. There was obtained 50mg (28% yield) of [4-rj3-(2-amino-2-oxoethyl)-1-cyclohexyl-2- 
methyM-H-indol-5-yl]oxy]butanoic acid, mp, 212-214 <> C. 
Analysis for C^H^^O* 

Calculated C. 68.37; H. 7.82; N, 7.25. 

Found C. 68. 1 9; H. 7.54; N, 7.02. 

Example 55 

Preparation of P-O^-Airtno^-oxoethylH-ai.r-biph^ 
pyl]phosphonic acid. 

A. 1-([1,1'-BlphenylJ-2-ylmethyl)-5-methoxy-2-methyl-1H-indole-3-acetic acid ethyl ester. 
5-Methoxy-2-methyl-1 H-indole-3-acetic acid ethyl ester (988mg, 4 mmol) was added to 160mg (4 mmol) 
of NaH/mineraJ oil (previously washed with hexane), the mixture stirred for 0.5 hours and 0.74 mL (4 mmol) 
of 2-(bromomethyl)biphenyl added. After 2 hours, water was added and the mixture extracted with ethyl 
acetate. The ethyl acetate was washed with brine, dried (MgSQ 4 ) and concentrated at reduced pressure. 
The residue was chromatographed on silica gel eluting with 20% EtOAc/hexane to give 1.1 8g (72% yield) 
of 1-([1 ,1'-biphenyll-2-ylmethyl)-5-methoxy-2-methyl-1 H-indole-3-acatic add ethyl ester as an oil. 

B. 1 -([1 , 1 '-Biphenyf^2-ylmethyi)-5-methoxy-2-methyl-1 H-indoie-3-acetamide. 

A mixture of 1.18g(2.86 mmol) of KI1,1-biprienylr-2-yliTi8myl)-54r«thoxy-2^tJiyU1HHndd8-3-acetic 
acid ethyl ester and 3 mL of hydrazine in 20 mL of ethanol was heated to maintain reflux for 1 6 hours. After 
cooling, water was added and the mixture was extracted with ethyl acetate. The ethyl acetate solution was 
washed with brine. driedtMgSO*). and concentrated to give 1.02g of M[1.1'-biphenyl>2-y1mrthyl)-5-rne- 
thoxy-2-methyMH-indde-3-acetic acid hydrazide. A mixture of 576mg (1.44 mmol) of this material and 
300mg of Raney Ni in 20 mL of ethand was heated to maintain reflux for 3 hours. After coding the solvent 
was decanted and the Raney Ni washed twice with methylene chloride. The combined organic sdvents 
were concentracted at reduced pressure and the residue chromatographed on silica gel and eluted with 
ethyl acetate to give 369mg (67% yield) of 1-Q1.1'-biphenylJ-2-ylmethyl)-5-methoxy-2-methyl-1H-indole- 
3-acetamide. 

C. 1-([1,1'-BiphenylJ-2-ylmemyl)-5^ydroxy-2^ethyl-1H-indde-3-acetamide. 

A solution of 369mg (0.96 mmol) of 1-01 J'-biphenyl^2-ylmemyl>-5^etho)(y-24nethyl-1HHndde-3-acet- 
amlde and 4 mL of 1M BBr^methylene chloride in 20 mL of methylene chloride was stirred for 6 hours. 
The mixture was concentrated at reduced pressure, the residue dissolved in ethyl acetate, washed with 
water, brine and dried (MgS0 4 ). After concentrating at reduced pressure, the residue was chromatograph- 
ed on silica gel and eluted with EtOAc to give 295mg (85% yield) of 1-fl1,r-biphenyl]-2-ylmethy1)-5-hy- 
droxy-2-methyt-1H-indde-3-aeetamide. 

D. [3-P<2-Amino-2-oxoethyl)-1-(I1 .1 '-biphenyl]-2-ylmethy1)-2-methyl-1 H-indd-5-yiJoxyJpropyl]phos- 
phonic acid dimethyl ester. 

1-ff1,1^Biphenyl^2-ylnrothyl)-5-hydroxy-2-methyl-1H-indde-3-acetamide (295mg. 0.8 mmol) was added 
to 32mg (0.8 mmol) of NaH/mineral oil in 10 mLof DMF. stirred 1 hour, 121 mg (0.8 mmol) of (3-bromopro- 
pyQphosphonic acid dimethyl ester added and stirring maintained for 5.5 hours. The mixture was diluted 
with water, extracted with ethyl acetate, the ethyl acetate washed with brine, dried (MgS0 4 ) and concen- 
trated. The residue was chromatographed on silica get eluting with a gradient, EtOAc->10%MeOH/EtOAc 
to giv 140mg (34% yield) of f>u>^2-amino-2-oxoemyl)-1-ai.1'-blphBflyl)-2-ylmethyl)-2-methyl-1H-lndd- 
5-yl]oxy]propyl]phosphonic add dimethyl ester. 

E. [3-rj3-(2-Amlno-2-oxoethylH-(I1,1-bipfleny^ 
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phonic acid. 

[3-Q3-(2-Arrono-2-oxoethy1M-<I1.1'-biphenyf^ 

acid dimethyl ester (1 30rng. 0.25 mmol) and 0.3 mL (3 mmol) of trimethyfsilyt bromide in 2 mL of methylene 
chloride was stirred for 16 hours, 5 mL of MeOH added, stirred 0.75 hours and concentrated at reduced 
s pressure. The residue was crystallized from EtOAc/MeCN/HOAc/water to give 41mg (33% yield) of [3-[I3- 

(2-aminc-2-oxoethyl)-1-<[1 ,1 '-biphenyl]-2-ylmethyl>-2-methyH H-indol-5-ylloxyJpropyllphosphonic acid, 
mp, 200-202»C. 





Analysis for CjTHjaNzOgP: 


10 


Calculated 


C. 65.84; 


H, 5.94: 


N, 5.69. 




Found 


C, 65.56; 


H, 5.85; 


N. 5.74. 



15 Example 56 

Preparation of 2-Ethyl-5-hydroxy-1-(phenylmethyl)-1H-indole-3-acetamide. 

2-Ethyl-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetamide (5.05g, 15.7 mmol) and 47 mLof 1M BBr 3 in 
x 1 00 mL of methylene chloride was reacted as described in Example 56, Part C to give a product that was chro- 
matographed on silica gel eluting with EtOAc to give 3.64g (75% yield) of 2-ethyi-5-hydroxy-1-(phenylmethyl)- 
1 H-indole-3-acetamide as a yellow foam.' 





Analysis for Ck^oNjOi: 


25 


Calculated 


C, 74.00; 


H. 6.54; 


N. 9.08. 




Found 


C, 73.55; 


H, 6.40; 


N, 8.73. 



30 Example 57 

Preparation of l4-[f>(2-Amlno-2-oxoemyl)-2-emyM-(phenylineth^ add ethyl es- 

ter. 

2-Ethyl-5-hydroxy-1-(phenylmethyl)-1H-indole-3-acetamlda (308mg,1 mmol) was reacted with 40mg (1 
35 mmol) of 60% NaH/mineral oil and then with 0.15 mL (1 mmol) of ethyl 4-bromobutyrate as described in Ex- 
ample 56. Part D to give a product that was chromatographed on silica gel eluting with 50% EtOAc/hexane to 
give 231mg (55% yield) of [4-fj3-(2-amino-2-oxoethyl)-2-ethyM-(phenylmew^ 
add ethyl ester. 



40 


Analysis for C 2 Jti v fi l O A . 




Calculated 


C. 71.07; 


H.7.16; 


N. 6.63. 




Found 


C. 71.21; 


H. 754; 


N, 6.53. 



45 

Example 58 



Preparation of [4-rj3-(2-amino-2-oxoethyl)-2-ethyl-1-(phenylmethyl)-1-H-indol-5-yl]oxy]butanoic acid. 

A mixture of 200mg (0.5 mmol) of [4-(I3-(2-amino-2-oxo8thyl>-2-ethyl-1-(phenylmethyl)-1-H-indol-5- 
yl]oxy]butanoic add ethyl ester and 4 mLof 1N NaOH in 10 mLof EtOH was stirred for 1.5 hours, diluted with 
water and extracted with EtOAc The aqueous layer was made acidic to pH 5 with 1 N HQ, extracted with EtOAc, 
the EtOAc solution washed with brine and dried (MgSO*). The solvent was evaporated at reduced pressure, 
the residue stirred with ether/MeOH and the insoluble material filtered to give 120mg (61% yield) of [4-Q3-(2- 
amino-2-c«oethyl)-2-ethyl-1-(phenylm8thyl)-1-H-indd-5-ylloxy]butanoic add. mp. 196-199°C. 
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Analysis for C23H28N2O4: 




Calculated 


C. 70.03; 


H, 6.64; 


N. 7.10. 


5 


Found 


C, 69.96; 


H.6.78; 


N, 6.85. 



Example 59 

10 Preparation of 2-Ethyl-5-<4-hydrazino-4-oxobutoxy)-1 -<phenylmethyl)-1 H-indole-3-acetamide. 

A mixture of 211mg (0.05 mrnol) of [4-H3-<2-amino-2-oxoetriyl)-2-ethyl-1-(prienylmethyl>-1-H-indol-5- 
yf]oxy]butanoic acid ethyl ester and 1 mL of hydrazine in 5 mL of ethanol was heated to maintain reflux for 5 
hours. The mixture was diluted with water, extracted with ethyl acetate, the ethyl acetate washed with brine, 
dried (MgS0 4 ), and concentrated at reduced pressure. The residue was stirred with MeOH and the insoluble 

15 material filtered to give 177mg (87% yield) of 2-ethyl-5-(4-hydrazino-4-oxobutoxy)-1-(phenylmethyl)-1H- 
indole-3-acetamide, mp. 176-179°C. 





Analysis for 02^^*0,: 


20 


Calculated 


C, 67.63; 


H, 6.91; 


N. 13.72. 




Found 


C. 67.58: 


H, 7.01; 


N. 13.95. 



Example 60 . 

25 

Preparation of 5-(4-Amino-^oxobutoxy)-2-ethyl-1-(phenylrnethyl>-1H-indole-3-acetamide. 

A mixture of 150mg (0.37 mrnol) of 2-ethyl-5-(4-hydrazino-4-oxobutoxy>-1-(phenvlmethyl)-1H-indole-3- 
acetamide and 200mg of Raney Ni in 1 5 mL of ethanol was heated to maintain reflux for 2 hours. After cooling, 
^ the EtOH was poured off and the Raney Ni washed twice with methylene chloride. The combined washes were 
filtered, concentrated at reduced pressure and the residue chromatographed on silica eluting with EtOAc then 
10% MeOH/EtOAc to give 69mg (47% yield) of 5-(4-amino-4-oxobutoxy)-2-ethyl-1-(phenylmethyl)-1H-indole- 
3-acetamide, mp 176-1 79°C. 



Analysis for C^H^N^j: 


Calculated 
Found 


C. 70.20; 
C, 69.92: 


H, 6.92; 
H, 7.13; 


N, 10.68. 
N, 10.64. 



40 

Example 61 

Preparation of [3-n3-(2-Amino-2-oxoethyl)-2-ethyl-1-(phenylmethyl)-1 H-indol-5-yl]oxy]propylJphosphonic 
acid dimethyl ester. 

45 5-Hydroxy-2-ethyl-1-(phenylmethyl)-1H-indole-3-acetamide (308mg, 1.0 mrnol) was added to 40mg(1.0 
mrnol) of NaH/mineral oil (washed with hexanes) in 4 mL of DMF, stirred 0.5 hours, 196mg (0.85 mrnol) of (3- 
bromopropyl)phosphonlc acid dimethyl ester added and stirring maintained for 6.5 hours. The mixture was di- 
luted with water, extracted with ethyl acetate, the ethyl acetate washed with brine, dried (MgSO«) and concen- 
trated. The residue was chromatographed on silica gel eluting with EtOAc 5% MeOH/EtOAc. then 10% 

so MeOH/EtOAc to give 269mg (59% yield) of [3-{r>(2-amino-2-oxcwthyl)-2-ethyl-1-(phenylmethyl)-1H-indol-5- 
yT]oxy]propyl]phosphonic acid dimethyl ester. 





Analysis for C 24 Hj 1 N J 0 5 P: 


55 


Calculated 


C, 62.89; 


H, 6.82; 


N, 6.11. 




Found 


C. 62.72; 


H, 6.97; 


N. 6.29. 
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Exam pi 62 



Preparation of !3-[I3-<2-amin©-2-oxoethyi)-2-ethyM-(phenylmtf^ 
add. 

[3-fJ3-(2-amino-2-c*oethyl>2-ethyl-1-^ acid dimethyl 

ester(150mg. 0.33 mmol) and 0.35 mL (2.6 mmol) of trimethytsilyl bromide in 2 mLof methylene chloride was 
stirred for 16 hours, 5 mL of MeOH added, stirred 1.0 hour and concentrated at reduced pressure. The residue 
was crystallized from EtOAc/MeCN/HOAc/water to give 138mg (97% yield) of [3HP-(2-amino-2-oxoethyl)-2- 
ethyl-1-(phenylmethyl)-1 H-indol-5-yl]oxy]propylJpnospnonic acid. mp. 194-196°C. 



is 



Analysis for C22H27N205P: 


Calculated 
Found 


C, 61.39; 
C. 61.35; 


H. 6.32; 
H. 6.38; 


N, 8.51. 
N. 6.35. 



Example 63 

Preparation of [3-D3-(2-Amlrio-2-oxoethyl^2*triy1-1-(p^ 
acid monomethyl ester. 

A mixture of 162mg (0.35 mmol) of [34I3-(2-arninc^2-oxc«thyl)-2-eth^1-(phenylmethyl)-1H-indol-5- 
yl]oxy]propyl]phosphonic acid dimethyl ester and 5 mL of 1N NaOH in 10 mL of MeOH was heated to maintain 
reflux for 5 hours, diluted with water and extracted with ethyl acetate. The aqueous layer was made acidic to 
pH 2-3 with 1N HCI and extracted with ethyl acetate. The ethyl acetate solution was washed with brine, dried 
(MgS0 4 ) and concentrated at reduced pressure to give 120mg (77% yield) of f>fJ3-(2-amlno-2-oxoethyl)-2- 
ethyl-1-(phenylmethyl)-1 H-hdol-5-yl]oxy]propylJphosphonic acid monomethyl ester. 





Analysis for CijHmNjObP: 


30 


Calculated 


C. 62.15; 


H, 6.58; 


N. 6.30. 




Found 


C. 63.15; 


H. 6.45; 


N. 4.81. 



35 Example 64 

Preparation of [3-fl3-(2-Amino-2-oxoemylM^(3-cWorophenyl)mem^ 
phonic acid. 

A. H(3-Chlc«pnenyi)methyl^2-emyl-5-niethoxy-1H-indole-3-acetic acid ethyl ester. 

40 2-Ethyl-5-methoxy-1 H-indole-3-acetic acid ethyl eater (1.82g, 7.4 mmol) was added to 296mg (7.4 mmol) 
of NaH/mineral oil (previously washed with hexane). the mixture stirred for 0.5 hours and 0.93 mL (7.4 
mmol) of 3-chlorobenzyl chloride added. After 21 hours, water was added and the mixture extracted with 
ethyl acetate. The ethyl acetate was washed with brine, dried (MgS0 4 ) and concentrated at reduced pres- 
sure. The residue was chromatographed on silica gel eluting with 20% EtOAc/hexane to give 2.1 3g (75% 

45 yield) of 1-[(3-chlorophenyl)methylI-2-ethyl-5-rnethoxy-1H-indole-3-acetic acid ethyl ester as an oil. 





Analysis for C22H24GNO3: 




Calculated 


C. 68.48; 


H.6.27; 


N. 6.63. 


so 


Found 


C. 68.25; 


H.6.52; 


N, 3.45. 



B. 1-[(3-Chl<)rciJhenyl)methyll-2-emyl-5-methco(y-1H-indole-3-aceticacid hydrazide. 
Amixtureof 1.93g (5 mmol)of H(3-chlorophenyl)methylh2-ethyl-5^ ethyl 
ester and 5 mL of hydrazine in 20 mL of ethanol was heated to maintain reflux for 19 hours. After cooling, 
water was added a nd the mixture was extracted with ethyl acetate. The ethyl acetate solution was washed 
with brine, dried (MgSO*). and concentrated to give 1.1 44g (62% yield) of H(3-chlorophenyl)methylf2- 
thyt-5-metfioxy-1H-indole-3-acetic add hydrazide. 
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Analysis for C^aCIN^: 


Calculated 
Found 


C, 64.60; 
C. 64.37: 


H, 5.96; 
H. 6.13; 


N, 11.30. 

1 

N, 11.18. 



C. 14(3^lorophenyl)methyf}-2-ethyl-5-methoxy-1H-indole-3-acetamide. 

A mixture of 340mg (0.92 mmol) of K(3-cMorophenyl)methyl]-2^thyl-5-methoxy-1H-indole-3-acetic acid 
hydrazlde and 200mg of Raney Ni in 20 mL of ethano) was heated to maintain reflux for 2.5 hours. After 
cooling the solvent was decanted and the Raney Ni washed twice with methylene chloride. The combined 
organic solvents were filtered, concentrated at reduced pressure and the residue chromatographed on sil- 
ica gel eluting with ethyl acetate to give 244mg (74% yield) of 1-l(3-chlorophenyl)methylH2-ethyl-5-me- 
thoxy-1 H-indole-3-acetamide. 

D. 1-[(3-Chlorophenyl)methyll-2-ethyl-5-hydroxy-1 H-indole-3-acetamide. 

Asolution of 226mg (0.63 mmol) of 1-[(3^hlorophenyl)methyl^2-ethyl-5-methoxy-1H-indole-3-acetamide 
and 2.5 mL of 1 M BBr^methylene chloride in 1 5 mL of methylene chloride was stirred for 6 hours. The mix- 
ture was concentrated at reduced pressure, the residue dissolved in ethyl acetate, washed with water, brine 
and dried(MgS0 4 ). After concentrating at reduced pressure, the residue was chromatographed on silica 
gel and eluted with EtOAc to give 1 74mg (81% yield) of 1-[(3-chlorophenyl)methyl}-2-ethyl-5-hydroxy-1 H- 
indole-3-acetamide. 

E. [3-|r>(2-Amino-2-oxoethylH^3-chk^ acid 
dimethyl ester. 

1-[(3-Chlorophenyl)methyl)-2-ethyl-5-hydroxy-1H-indole-3-acetamide (170mg, 0.5 mmol) was added to 
20mg (0.5 mmol) of NaH/mineral oil in 10 mL of DMF, stirred 1 hour. 121 mg (0.8 mmol) of (3-bromopro- 
pyQphosphonic acid dimethyl ester added and stirring maintained for 4 hours. The mixture was diluted with 
water, extracted with ethyl acetate, the ethyl acetate washed with brine, dried (MgS0 4 ) and concentrated. 
The residue was chromatographed on silica gel eluting with EtOAc then 10%MeOH/EtOAc to give 99mg 
(40% yield) of [3-[T>K2-amino-2-oxoethvl)-1-[(3-<*loroph 
phosphonic acid dimethyl ester. 

F. [3-rj3K2-AmirK>-2-oxoetriylM^ acid. 
fJ3-H3-(2-Amino-2-oxoemyl)-H(3-chloroph 

acid dimethyl ester (99mg, 0.2 mmol) and 0.21 mL (1 .6 mmol) of trimethylsl lyl bromide In 2 mL of methylene 
chloride was stirred for 16 hours, 5 mL of MeOH added, stirred 0.75 hours and concentrated at reduced 
pressure. The residue was crystallized from EtOAc/MeCN/HOAc/water to give 60mg(65% yield) of 13-TJ3- 
(2-amino-2-oxoethyl)-1-[(3-chlorophenyl)methylJ-2-ethyl-1 H-indol-5-yl]oxy]propyl]phosphonic acid, mp, 
203-205 s C. 



Analysis for CaHMCIIMjOjOgP: 


Calculated 
Found 


C, 56.84; 
C. 56.80; 


H, 5.64; 
H. 5.68; 


N, 6.03. 
N. 5.96. 



Example 65 

Preparation of 4-(2-Hydrazino-2-oxoethoxy)-2-methyl-1-(phenylmethyl)-1H-indole-3-acetamlde. 

A mixture of 484mg (1.3 mmol) of 2-rj3-(2-amino-2-oxoethyl)-2-methyl-1-(phenylmethyl)-1H-indol-4- 
yf]oxy]acetic acid methyl ester (Example 39) and 2 mL of hydrazine in 1 0 mL of ethanol was heated to maintain 
reflux for 1 6 hours, 1 0 mL of ethanol added, heated an additional 4 hours and cooled. Ethyl acetate and water 
were added and the insoluble material filtered: The ethyl acetate solution was separated, washed with brine, 
dried (MgS0 4 ) and concentrated. The residue was combined with the precipitate above to give 435mg (91% 
yield) of M2-hydrazino-2-oxcethoxy)-2-rnethyl-1-(phen^ mp. 207-210°C. 
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Analysis for C20H22N4O]: j 


Calculated 


C. 65.56: 


H. 6.05; 


N. 15.29. | 


Found 


C, 65.57: 


H, 6.14; 


N. 15.40. j 



Example 66 

Preparation of 4-(2-Amino-2-oxoethoxy)-2-metriyl- l-(phenylmethyl)- 1 H-indole-3-acetamide. 

A mixture of 230mg (0.63 mmol) of 4-(2-hydtazino-2-oxoetr»xy)-2-methyl-1-(ph8nylmetriyl)-1 H-indole-3- 
acetamide and 300mg of Raney Ni in 40 mL of ethanol was heated to maintain reflux for 4 hours. The mixture 
was cooled, the EtOH poured off the catalyst, and the catalyst washed twice with methylene chloride. Thecom- 
bined solvents were filtered, concentrated and the residue chromatographed on silica gel and on eluting wlh 
10% MeOH/EtGAc, 25mg (11% yield) of 4-{2-amino-2-oxoethoxy)-2-methyl-1-(phenylmethyl).1H-indole-3- 
acetamide were obtained. This material melted at 190-207°C. 



Analysis torC^^N^: 


Calculated 
Found 


C. 68.36: 
C, 68.08: 


H. 6.02; 
H. 6.55: 


N, 11.96. 
N. 13.28. 



Example 67 

Preparattonof|I3-(2-Amino-2-oxoethyl)-2^^ 
diethyl ester. 

4-Hydroxy-2-methyl-1-(phenylmethvl)-1HHndole-3-acetamide (294mg. 1 mmol) was added to 40mg (1 
mmol) of 60% NaH/mimeral oil (previously washed with hexane) in 2 mL of OMR stirred 0.33 hours. 1.1g (4 
mmol) of lodomethylphosphonic acid diethyl ester added, stirred 72 hours. 1.1g (4 mmol) of iodomethylphos- 
phonic acid diethyl ester added and stirring continued 24 hours. The mixture was diluted with water, extracted 
with ethyl acetate, the ethyl acetate washed with brine, dried (MgSO«) and concentrated at reduced pressure. 
The residue was chromatographed on silica gel eluting with ethyl acetate, then 10% MeOH/EtOAc to give 
208mg (46% yield) of rj3-(2-amino-2-oxoethyl)-24nethyl-Hphenyt^^ 
phonic acid diethyl ester. 

Example 68 

Preparation of 03-<2-Amino-2-oxoethyl)-2HrathyM-(phen^ 
acid. 

rj3-(2-Airinc-2^>xoethvl)-2-rnewy^ ac y diemy | 

ester (206mg. 0.46 mmol) and 0.49 mL (3.7 mmol) of trimethylsilyl bromide in 2 mL of methylene chloride was 
stirred for 16 hours, 5 mLof MeOH added, stirred 1.0 hour and concentrated at reduced pressure. The residue 
was crystallized from EtOAc/MaCN/HOAc/water to give 52mg (29% yield) of fJ3-(2-amino-2-oxoethyl>-2-me- 
thyl-1-(phenylmemyl)-1H-indol-4-ylJoxylmethyl]phosphonic acid, mp, 195-198°C. 



Analysis for C^CINjOgP: 


Calculated 
Found 


C, 58.76; 
C, 58.52; 


H.5.45; 
H.5.32; 


N, 7.21. 
N, 7.26. 



Example 69 

Preparation of 1-t(3-Chlorophemyl)methvl^5^tnoxy-2-rrethy^-1H-l^dole-3-acetamide. 

A H(3-CNorophenyl)methyl}-5HTOm acid ethyl ster. Using th proce- 

dure described in Exampl 65. Part A 741mg (3 mmol) of 5-methoxy-2-methyHH-indol9-3-acerjc acid 
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ethyl ester (Example 35. Part C) was reacted with 120mg (3 mmol) of 60% NaH/mineral il and th n 0.38 
mL (3 mmol} of 3-chlorobenzyl chloride to give a product that chromatographed on silica geJ (edited with 
20% EtOAc/hexane) to give 790mg(70% yield) of 1-K3^hlorophenyl)methyf^5-methoxy-2-rnethyl-1H.in- 
dole-3-acetic acid ethyl ester, mp, 113-11S°C. 

Analysis for C21H22CINO3: 

Calculated C, 67.83; H, 5.96; N, 3.77. 
Found C, 70.39; H, 6.31; N, 3.82. 

B. 1-[(3-Chloropheny))methy| r .5-methoxy-2-methyHH-indole-3-acetic acid hydrazide. 

A mixture of 780mg(2 mmol) of 1-r(3-chlorophenyl)melhylK5-methoxy-2-methyl-1H-indole-3-acetic acid 

ethyl ester and 2 mL of hydrazine in 1 0 mL of ethanol was heated to maintain reflux for 1 6 hours, poured 

into ethyl acetate/water and the ethyl acetate separated, washed with brine and dried (MgSOJ. 

After concentrating, the residue was stirred with MeOH and the insoluble material filtered to give 698mg 

(98% yield) of 1-((3-chlorophenyi)methyl]-5-rnethoxy-2-methyl-1H-Indole-3-acetic acid hydrazide, mp, 

160-162°C. 



Analysis for CigH^ON^: 


Calculated 
Found 


C. 63.77;. 
C. 63.97; 


H. 5.63; 
H. 5.70; 


N. 11.74. 
N, 11.56. 



C. 1-[(3-Chlorophenyl)methyl]-5-methoxy-2-methyl-1H-indole-3-acetamide. 

A mixture of 675mg (1 .9 mmol) of 1^3-chlorophenyl)methylJ-5-methoxy-2-methyl-1 H-indole-3-acetic acid 
hydrazide and SOOmg of Raney Ni in 25 mL of ethanol was heated to maintain reflux for 3.5 hours and 
cooled to room temperature. The ethanol was decanted and the Raney Ni washed twice with methylene 
chloride. The combined solvents were filtered, concentrated at reduced pressure and the residue chro- 
matographed on silica gel (eluted with EtOAc) to give 503mg (77% yield) of H(3-chlorophenyl)methylJ-5- 
methoxy-2-methy»-1H-indole-3-acetamide, mp. 171-1 73°C. 



Analysis for C, 9 H 19 CIN 2 02: 


Calculated 
Found 


C. 66.57; 
C, 66.79; 


H, 5.59; 
H, 5.73; 


N, 8.17. 
N, 8.17. 



Example 70 

Preparation of 1-[(3-Chlorophenyl)methyl]-5-hydroxy-2-methyl-1H-indole-3-acetamide. 

A solution of 483mg (1.4 mmol) of 1-[(3-chlorophenyl) methyr|-5-methoxy-2-methyl-1H-indole-3-acete- 
mide and 5.6 mL of 1M BBr^methyiene chloride in 20 mL of methylene chloride was stirred for 5 hours, 2 mL 
of 1M BBrj/methylene chloride added and stirred 16 hours. The mixture was poured into water, extracted with 
ethyl acetate, the ethyl acetate solution washed with brine, dried (MgSO«) and concentrated at reduced pres- 
sure. The residue was chromatographed on silica gel and eluted using a gradient. 50% EtOAc/hexane->EtOAc, 
to give 155mg of starting material. 1-[(3-chlorophenyl)mothyl}-5-m€troxy-2-rn8thyl-1H-indol»-3-acetarnide, 
and 220mg (48% yield) of 1-I(3-chlorophenyl)methylJ-5-hydroxy-2-iriethyl-1H-indole-3-acetamide, mp. 173- 
177°C. 



Analysis for CH^NjO,: 


Calculated 
Found 


C. 65.75; 
C, 65.93; 


H.5.21; 
H, 5.32; 


N. 8.52. 
N, 8.46. 
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Example 71 

Preparation of n3^2-Amino-2KwoethylM4(3.chlorophentf acid 
ethyl ester. 

1-[(3-Chloropheny1)methylH-hydroxy-2-rnetriyl-1 H-indole-3 aeetamide (206mg, 0.63 mmd) was added to 
25mg (0.63 mmol) of 60% NaH/mimeral oil(previously washed with hexane) in 6 mL of DMF, stirred 0.5 hours. 
0.06 mL(0.63 mmol) of methyl 2-bromaacetats added and stirred 2.5 hours. The mixture was diluted with water, 
extracted with ethyl acetate, the ethyl acetate washed with brine, dried (MgS 4 ) and concentrated at reduced 
pressure. The residue was stirred with MeOH and the insoluble material flrtered to give 184mg (73% yield) of 
II3-(2-aminc-2^xoethylH-[(3^lorophenW acid ethyl ester mo 

iso-iwc. 



Analysis for C^HjtCINzO*: 


Calculated 
Found 


C. 62.92: 
C, 63.06; 


H. 528; 
H. 5.29; 


N. 6.99. 
N, 6.93. 



Example 72 

Preparation of [[3-(2-Amino-2^xoethylH-[(3^Horophenyl)rnett 
acid sodium salt 

A mixture of 155mg (0.39 mmol) of II3-(2-amino.2-oxoethyl)-14(3^lorophenyl)rnethylJ-2-methyl-1H-ln- 
doM-yl]oxyJacetic acid ethyl ester and 4 mL of 1N NaOH in 10 mL of ethanol was heated 0.5 hours, allowed 
to cool and the precipitate filtered to give 140mg (88% yield) of H3-(2-amino-2-oxoethyl)-1-{(3-chlorophe- 
nyl)methyl]-2-methyl-1H-indol-4-yl]oxylacetic acid sodium salt. mp. >250°C. 



Analysis for CaMgCINjCvNa: 


Calculated 
Found 


C. 58.76; 
C. 59.01; 


H.4.44; 
H.4.55; 


N, 6.85. 
N. 6.75. 



Example 73 

Preparation of Q>(2-Amino-2-oxoethylH^[1.1vbiphenylH2-ylm^ add 
sodium salt 

A. 1-ai.1'^iphenyll-2-ylmethyl)-4^ethoxy-2-rnethy^1H-indole-3-aceticacid ethyl ester. 
5-Methoxy-2-methyl-1H-lndole-3-acetlc add ethyl ester (1g, 4 mmol) was added to 160mg (4 mmol) of 
NaH/mineral oil (previously washed with hexane), the mixture stirred for 1.0 hours and 0.13 mL(4 mmol) 
of 2-(bromomethyl)biphenyl added. After 3 hours, water was added and the mixture extracted with ethyl 
acetate. The ethyl acetate was washed with brine, dried (MgS0 4 ) and concentrated at reduced pressure. 
The residue was chromatographed on silica gel eluting wtih 20% EtOAc/hexane to give 1.1 8g (71% yield) 
of 1-(f1,1'-biphenyl}-2-y»memyl)^meth^ add ethyl ester as an oil. 

B. 1-(I1.1'-Blphenyl^2-ylmethylMHTiethoxy-2-methyl-1H-indole-3-acetic acid hydiazide. A mixture of 
1.18g (2.9 mmol) of 1^1.1^bipher^^2-ylmethyl)-4-metrioxy-2-methyl-1 H-indde-3-acetic acid ethyl ester 
and 3 mL of hydrazine in 20 mL of ethanol was heated to maintain reflux for 1 5 hours. After cooling, water 
was added and the mixture was extracted with ethyl acetate. The ethyl acetate solution was washed with 
brine, dried (MgSC- 4 ), and concentrated. The residue was chromatographed on silica gel (eiuted with EtOAc 
and then 10% MeOH/EtOAc) to give 646mg (56% yield) of 1^1.1 , -b^henylJ.2-ylmemyl)^methoxy-2-rne- 
thyMH-indde-3-acetic acid hydrazide, mp, 148-150°C. 
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Analysis f rCaH^^: 


Calculated 
Found 


C, 75.16; 
C. 75.14; 


H. 6.31; 
H. 6.40; 


N. 10.52. 
N, 10.63. J 



C. 1 -([1 . 1 "-Biphenyl}-2-ylmethyl)-4-m8thoxy-2-methyl- 1 H-indole-3-acetamide. 

A mixture of 576mg (1.44 mmol) of this material and 300mg of Raney Ni in 20 mL of ethanol was heated 
b maintain reflux for 3 hours. After cooling the solvent was decanted and the Raney Ni washed twice with 
methylene chloride. The combined organic solvents were filtered and concentracted at reduced pressure 
and the residue was red'issorved in EtOAc and washed with water. After drying (MgS0 4 ), the ethyl acetate 
was removed at reduced pressure and the residue was 437mg (71 % yield) of 1 -([1 .1 '-biphenylJ-2-ytmethyl)- 
4-methoxy-2-methyHH-indole-3-acetamide. mp, 173-1 75°C. 



Analysis for C^sH^NjOj: 


Calculated 
Found 


C, 78.10; 
C. 78.94; 


H, 6.29; 
H. 6.27; 


N, 7.29. 
N, 7.35. 



D. 1-01,1 '-BlphenylJ-2-ylmethyl)-4-hydroxy-2-methyl- 1 H-indole-3-acetamide. 

A solution of 430mg (1.1 mmol) of 1^1.1^biphenyl)-2-ylm6thyl)-4-memoxy-2-methyl-1H-indole-3-aceta- 
mide and 4.4 mL of 1 M BBrj/methylene chloride in 10 mL of methylene chloride was stirred for 5.5 hours. 
The mixture was concentrated at reduced pressure, the residue dissolved in ethyl acetate, washed with 
water, brine and dried (MgS0 4 ). After concentrating at reduced pressure, the residue was chroma tog raph- 
ed on silica gel and eluted with EtOAc to give 400mg (98% yield) of 1-fl1.1^blpheriyf]-2-ylmethyl)-4-hy- 
droxy-2-methyt-1H-indole-3-acetamide. 

E. n3-(2-Airino-2-oxoethyiM-([1.11-biph add methyl 
ester. 1-tf1,1'-Biphenyll-2-ylmemyl)-4-hydroxy-2-rr^^ 1.08 mmol) was 
added to43mg (1.08 mmol) of NaHAnineral oil in SmLofDMF. stirred 1 hour. 0.1 mL (1 .08 mmol) of methyl 
2-bromoacetate added and stirring maintained for 1 9 hours. The mixture was diluted with water, extracted 
with ethyl acetate, the ethyl acetate washed with brine, dried (MgSO*) and concentrated. The residue was 
chromatographed on silica gel eluting with 50% EtOAc/hexane to give 319mg (67% yield) of PX2-amino- 
2-oxosthyl)-1-fl1.1^biphenyll-2-ylmethyl)-2-methy1-1H-indd-4-yl]oxylacetic add methyl ester. 

F. Q3-(2-Amino-2-oxoetriylM-ai,11-bipheny^ acid sodium 
salt 

fJ3-(2-Amino-2-oxoethyl)-1-([1 ,1 '-bipheny^2-ylmethyr)-2-methyl-1 H-indd-4-yl]axy]acetic add methyl es- 
ter (319mg, 0.72 mmol) and 5 mL of 1N NaOH in 15 mL of MeOH was heated to maintain reflux for 0.5 
hours, added to ethyl acetate/Water and the insoluble material filtered to give 244mg (75% yield) of fJ3-(2- 

amlno^-oxoethylM^I.I'-biphenyl^-ylrrwt^ edd sodium salt. mp. 

>250°C. 



Analysis for CaHMNjO^Na: 


Calculated 
Found 


C, 69.35; 
C. 69.10; 


H. 5.15; 
H. 5.36; 


N. 6.22. 
N. 5.94. 



Example 74 

Preparation of [T>(2-AmirMv2-oxoethyt>2-ethyl-1^ acid. 
A N-rsrl-butoxycarbonyl-3-methoxy-2-methylaniline. 

A solution of 44.4g(344 mmol) of 3-methoxy-2-methylaniline and 75g (344 mmd)of dk-ferf-butyl diearbon- 
ate in 400 mL of THF was heated to maintain reflux for 4 hours. After concentrating at reduced pressure, 
the residue was taken up in ethyl acetate, washed with 1N citric add, water and dried (MgSOJ. After re- 
movingthesolv nt at reduced pressure, the residue was crystallized from hexan to give 64.5g (84% yield) 
of r4-fert-butoxycaroonyl-3-methoxy-2-methylaniline. mp. 56-57°C. 
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Analysis f r C,}H 19 N0 3 : 


Calculated 
Found 


C, 65.80; 
C. 63.32; 


H. 8.07; 
H, 7.83; 


N. 5.90. 
N. 5.58. 



B. 2-Ethyl-4-methoxy-1H-indole. 

A solution of 140 mL (0.18 mol) of 1.3M sec-butyl lithium in cydohexane was added slowly to N-fert-bu- 
toxycart»nyl-3-methoxy-2-methylaniline (21.3g, 0.09 mol) in 250 mL of THF keeping the temperaturte be- 
low -40°C with a dry ice-ethanol bath. The bath was removed and the temperature allowed to rise to 0°C 
and then the bath replaced. After the temperature had cooled to -60°C. 18,5g (0.18 mol) of N-methoxy- 
N-methylprcpanamide in an equal volume of THF was added dropwise. The reaction mixture was stirred 
5 minutes, the cooling bath removed and stirred an additional 18 hours. It was then pouted into a mixture 
of 300 mL of ether and 400 mL of 0.5N HCI. The organic layer was separated, washed with water, brine, 
dried over MgS0 4 . and concentrated at reduced pressure to give 25.5g of a crude of 1-[2-(ferf- 
butoxycarbonylamino)-6-methoxyphenylJ-2-butanone. This material was dissolved in 250 mL of methylene 
chloride and 50 mL of trif luoroacetic acid and stirred for a total of 17 hours. The mixture was concentrated 
at reduced pressure and ethyl acetate and water added to the remaining oil. The ethyl acetate was sepa- 
rated, washed with brine, dried <MgS0 4 ) and concentrated. The residue was chromatographed three times 
on silica eluting with 20% EtOAc/hexane to give 13.9g of 2-ethyl-4-methoxy*1H-indole. 



Analyses for C 11 H, 3 NO: 


Calculated 
Found 


C, 75.40; 
C. 74.41; 


H, 7.48; 
H, 7.64; 


N. 7.99. 
N, 7.97. 



C. 2-Ethyl-4-methoxy-1-(phenylmethyl)-1H-indole. 

2-Ethyl-4-methoxy-1H-indole (4.2g. 24 mmol) was dissolved in 30 mL of DMF and 960mg (24 mmol) of 
60% NaH/mineral oil was added. After 1.5 hours, 2.9 mL (24 mmol) of benzyl bromide was added. After 4 
hours, the mixture was diluted with water and extracted twice with ethyl acetate. The combined ethyl acet- 
ate was washed with brine, dried (MgS0 4 ) and concentrated at reduced pressure. The residue was chro- 
matographed on silica gel and eluted with 20% EtOAc/hexane to give 3.1g (49% yield) of 2-ethyl-4- 
methoxy-1 -<phenylmethyl)-1 H-indole. 

D. 2-Ethyl-4-methoxy-aJpha-oxo-1 -(phenylmethylM H-indole-3-acetamide. 

Oxalyl chloride (0.87 mL. 10 mmol) was added to 2.6g (9.8 mmol) of 2-ethyl-4-methoxy-1-(phenylmethyl)- 
1 H-indole in 25 mL of methylene chloride, the mixture stirred for 3 hours and concentrated at reduced pres- 
sure. The residue was redissolved in 25 mL of methylene chloride, anhydrous ammonia bubbled in for 0.25 
hours and the mixture concentrated. The residue was stirred with ethyl acetate/water and the insoluble 
material filtered. The ethyl acetate from the filtrate was washed with brine, dried (MgS0 4 ) and concen- 
trated. The residue was washed with ether and combined with the filtered material above to give 1.1 9g 
(36% yield) of 2^yl-4-methoxy-a/pha-oxo-1-phenylmethyl)-1H-indole-3-acetamide. mp. 193-199°C. 



Analysis for CjoH^NjOj: ! 


Calculated 


C. 71.41: 


H, 5.99; 


! 

N. 8.33. 


Found 


C, 66.22; 


H. 6.16; 


N. 10.42. j 



E. 2-Ethyl-4-methoxy-alpha-hydroxy-1-(phenylmethyl)-1 H-lndole-3-acetamide. 

A mixture of 1g(3 mmol) of 2-ethyl-4-methoxy-alpha-oxo-1-(phenylmethyl)-1H-indole-3-acetamlde and 
142mg (3.75 mmol) of sodium borohydride and 100 mL of ethanol was stirred for 20 hours, and evaporated 
at reduced pressure. The residue was taken up in ethyl acetate and water, the ethyl acetate separated and 
washed with brine and dried (MgS0 4 ). The solution was concentrated at reduced pressure and the residue 
stirred with ether. Th Insoluble material was filtered to give 893mg (88%) of 2-ethyl-4-meth xy-alpha- 
hydroxy-1-(phenylmethyl)-1H-indole-3-acetamide. mp. 160-162°C. 
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Analysis for C^Jh^^Oyi 




Calculated 


C, 70.99; 


H, 6.55; 


N. 8.28. 


5 


Found 


C, 70.76; 


H, 6.55; 


N, 8.11. 



F. 2-EthyW-methoxy-1-(pheny1methyl)-1 H-indole-3-acetamide. 

A solution of 875mg (2.8 mmol) of 2-etrryJ-4-rnethoxy-alphahydroxy-1-(phenylmethyl)-1H-indole-3- 
acetamide and 0.51 mL {3.23 mmol) of triethytsilane in 1 0 mLof trif luoroacetic acid was stirred for 16 hours 
w and concentrated at reduced pressure. The residue was taken up in ethyl acetate and water, the ethyl acet- 
ate separated, washed with brine and dried (MgS0 4 ). The residue was chromatographed on silica gel and 
eluted first with 50% ethyl acetate/hexam and then ethyl acetate to give 521mg (62% yield) of 2-ethyl-4- 
methoxy-1 -(phenylmethylH H-indole-3-acetamide, mp, 1 52-1 54°C. 



15 


Analysis for CjoH^NjC^: 




Calculated 


C. 74.51; 


H, 6.88; 


N, 8.69. 




Found 


C. 74.24; 


H. 6.90; 


N. 8.72. 



G. 2-Ethyt-4-hydroxy-1 -(phenylmethyl>-1 H-indole-3-acetamide. 

2-Ethyt-4-methoxy- 1 -(phenylmethyl)- 1 H-indole-3-acetamide (483mg, 1 .5 mmol) and 6 mLof BBr, were re- 
acted as described in Example 56, Part C, to give after chromatography on silica gel (eluted with ethyl 
acetate) 1 56mg (34% yield) of 2-ethyi-4-hydroxy-1-(phenyimetnyl)-1 H-indole-3-acetamide. 



25 


Analysis for C, 9 H2oN z 0 2 : 




Calculated 


C. 74.00; 


H, 6.54; 


N, 9.08. 




Found 


C, 69.23; 


H, 6.09; 


N, 8.24. 



30 

H. 2-Q3-(2-Amino-2-oxoethyl)-2-ethyl-1-(phenylrnethyl)-1H-indol^yqoxy]aceticacid methyl ester. 
2-Ethyl-4-hydroxy-1-(phenylmethyl)-1H-lndole-3-acetamide (135mg, 0.44 mmol) was added to 17.6mg 
(0.44 mmol) of NaH/mineral oil (washed with hexanes) in SmLof DMF, stirred 0.5 hour. 0.04 mL(0.44 mmol) 
of methyl 2-bromoacetats added and stirring maintained for 5 hours. The mixture was diluted with water, 
35 extracted with ethyl acetate. Some material was insoluble and was filtered. The ethyl acetate was washed 

with brine, dried (MgS0 4 ) and concentrated. The residue was combined with the filtered material to give 
119mg (71% yield) of 2-Q3-(2-amino-2-oxoetrryl)-2-emyl-Hphenylmethyl)-1K-indol-4-yl]oxy]acetic acid 
methyl ester. 



40 


Analysis for C^H^^d: 




Calculated 


C. 69.46; 


H, 6.36; 


N. 7.36. 




Found 


C. 69.65; 


H. 6.41; 


N, 7.35. 



49 1. 2-03-(2-Amino-2-oxoethyl)-2-ethyl-1-(phenylmethyl)-1 H-indoM-ylJoxyJacetic acid. 

A mixture of 100mg (0.26 mmol) of 2^3-(2-amino-2-oxoethylh2-etliyl-1-(phenylmethyl)-1H-indol-4- 
yl]oxy]acerJc acid methyl ester and 2 mL of 1 N NaOH in 6 mL of MeOH was heated to dissolve all materials 
and then stirred at room temperature for 1 hour. Water and ethyl acetate were added and the aqueous 
layer separated, made acidic to pH 3 wfth 1N HCI and ethyl acetate added. The Insoluble material was 

50 filtered. The ethyl acetate solution was washed with brine, dried (MgSO*), and concentrated at reduced 
pressure. The residue was combined with the filtered material above to give 90mg (95% yield) of 2-fJ3-(2- 
amino-2-oxoethyl)-2-ethyl-1 -(phenylmethyl)-l H-indol-4-yr]oxy]acetic acid, mp. 220-222'C. 

Analysis: Cata'd for C^NjC^: C. 68.84; H. 6.05; N. 7.65. Found: C. 67.52; H, 5.67; N. 8.46. 

58 Example 75 

Preparation of 2-rj3-(2-Airtno-2-oxoethyl)-1-[(3-chlorophenyl)rnethyfH2-e» acid. 

74 
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A. 1-[(3-CMorophenyl)m thyiJ-2-etriyl-4-meth xy-1H-indole 2-EthyM-meth xy-1H-indole (7.65g, 44 
mmol) was dissolved in 50 mL of DMF and 1.76g (44 mmol) of 60% NaH/minerial oil was added. After 0.75 
hours, 5.6 mL (24 mmol) of 3-chlorobenzyl chroride was added. After 18 hours, the mixture was diluted 
with water and extracted twice with ethyl acetate. The combined ethyl acetate was washed with brine, dried 
(MgS0 4 ) and concentrated at reduced pressure. The residue was chromatographed on silica gel an d elu ted 
with 20% EtOAc/hexane to give 1.61g (12% yield) of H(3-chlorophenyl)methyll.2-ethyl-4-methoxy-1H-in- 
dole. 

B. 1-[(3-Chlorophenyl)methyl]-2-ethyl-4-methoxy-alpha-oxo 1H-indole-3-acetamide. Oxalyi chloride (0.5 
mL, 5.3 mmol) was reacted with 1.6g (5.3 mmol) of H(3n*l()rophenyl)methyl}-2-ethyl-4-methoxy-1H-in- 
dole in 20 mL of methylene chloride and ammonia as described in Example 75. Part C and was worked 
up with the addition of chromatography on silica gel(eluting with ethyl acetate) to give 1.47g(75% yield) 
of 1-[(3-chlcrophenyl)methyl^2-ethyl^methoxy-alpha-oxo-1H-indole-3-acetamkle. mp. 124-129°C. 



Analysis for CwH^CINjOj: 


Calculated 
Found 


C. 64.78; 
C, 64.72; 


H, 5.16; 
H. 5.16; 


N. 7.55. 
N, 7.66. 



C. 1 -[(3-Chlorophenyl)methyl]-2-ethyl-4-methoxy-alphahydroxy-1 H-indole-3-acetamide. 
Using the procedure described in Example 75, Part E, 750mg (2 mmol) of 1 -{(3-chlorophenyl)methyl]-2- 
ethyM-methoxy-alpha-oxo-1 H-indole-3-acetamide and 95mg (2.5 mmol) of sodium borohydride in 50 mL 
of ethanol were reacted to give after washing with methylene chloride 290mg (39%) of H(3-cWorophe- 
nyl)methyl)-2-ettiyl-4-mBthoxy-a/p/7a-hydroxy-1H-lndole-3-acetamide, mp, 134-136°C. 



Analysis for C20H21CIN2O,: 


Calculated 


C, 64.43; 


H. 5.68; 


N, 7.51. : 


Found 


C, 65.61; 


H, 5.81; 


N, 11.24. 



D. 1-[(3-Chlorophenyl)methylh2-emyl-4-methoxy-1 H-lndole-3-acetamlde. 

By the method in Example 75. Part F. 280mg (0.75 mmol) of 1-l(3-chlorophenyl)methyll.2-ethyl-4-methoxy- 
alpha-hydroxy-1H-lndole-3-acetamide was reduced with 0.12 mL (0.75 mmol) of triethylsilane in 2 mL of 
trifluoroacetlc add to give by chromatography on silica gel(eluted ethyl acetate) 125mg (48% yield) of 1- 
[(3-chlorophenyl)rr«myl>2-ethyl^meth(jxy-1rWndole-3-acetamide. 

E. 1-[(3-Chlorophenyl)methyl}-2^thyl^-hydroxy-1H-indole-3-acetamide. 

1- [(3-ChloropherTyl)rr^yl]-2-ethyM^etrioxy-1H-indole-3-acetamide. 

(123mg, 0.35 mmol) and 1.4 mL of BBr, were reacted as described in Example 56. Part C. to give after 
chromatography on silica gel(eluted wlh ethyl acetate) 156mg (34% yield) of H(3-chlorophenyl)methyl}- 

2- ethyl-4-hydroxy- 1 H-indole-3-acetamide. 

. F. K3-(2-Amitio-2^xoethylH^(3^oropheny0methy^^ e9 _ 
ter. 

(1-I(3-Chlorophenyl)methylh2-ethyl-4-hydroxy-1 H-indole-3-acetamide (91 mg, 0.3 mmol) was reacted with 
12mg (0.3 mmol) of NaH/mineral oil (washed with hexanes) in 10 mL of DMF and then 0.03 mL (0.3 mmol) 
of methyl 2-bromoacetate as described in Example 75. Part H. to give after chromatography on silica gel 
(eluted with ethyl acetate) 80mg (71% yield) of 2-03-(2-amino-2-oxoethyl)-2-ethyl-1-(phenylmethyO-1H- 
indol-4-yl]oxy]acetic acid methyl ester. 

G. n3-(2-Amino-2K)xoelhyl)-1-[(3^lorophenyl)methyl]-2-ethyl-1 H-indol-4-yl]oxy]acetic acid. A mixture of 
80mg (0.19 mmol) of IP-(2-amino-2^xoethyl)-2^thyl-1-(phenylmethyl)-1H-indol-4-yl]oxylacetic acid me- 
thyl ester and 1 mL of 1N NaOH in 3 mL of MeOH was stirred at room temperature for 1.5 hours. Water 
and ethyl acetate were added and the aqueous layer separated, made acidic to pH 3 with 1N HCI. The 
insoluble material was filtered and the ethyl acetate solution was washed with brine, dried (MgS0 4 ), and 
concentrated at reduced pressure. The residue was stirred with ethyl acetate and filtered and this material 
combined with the filtered material above to giv 61mg(80% yield) of H3-(2-amino-2- xoethyl)-H(3-chlor- 
ophenyl)m mylJ-2-ethyl-1B-indol-4-y|]oxy]acetic acid, mp, 216-217°C. 
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Analysis for Cj^jiCINjOv 


Calculated 
Found 


C, 62.92; 
C, 63.09; 


H. 5.28; 
H. 5.41; 


N, 6.99. 
N, 6.99. 



Example 76 

Preparation of 2-fJ3^2-Amino-2^xoethyl)-1-(phenylmethyl)-1H-indol-4-ylloxylaceac acid. 
A. 4-Methoxy-1 -(phenylmethyl)-1H-lndole. 

4-Methoxy-1H-indole (1.5g. 10 mmol) was dissolved in 20 mL of DMF and 400mg (10 mmol) of 60% 
NaH/minerial oil was added. After 1 hour, 1.2 mL (10 mmol) of benzyl bromide was added. After 3.5 hours, 
the mixture was diluted with water and extracted twice with ethyl acetate. The combined ethyl acetate was 
washed with brine, dried (MgS0 4 ) and concentrated at reduced pressure. The residue was chromatograph- 
ed on silica gel and eluted with 20% EtOAc/hexane to give 1.77g (75% yield) of 4-methoxy-1-(phenylme- 
thylMH-indole. 



Analysis for C, e H 15 NO: 


Calculated 
Found 


C. 81.98; 
C, 80.71; 


H.6.37; 
H.6.24; 


N, 5.90. 
N. 6.09. 



B. 4-Methoxy-alpha-oxo-1-(phenylmethyl)-1 H-indole-3-acetamide. 

Oxalyl chloride (0.63 mL, 7.2 mmol) was added lo 1.7g (7.2 mmol) of 4-methoxy-1-(phenylmethyl)-1H-in- 
dole in 20 mL of methylene chloride, the mixture stirred for 1 hour and concentrated at reduced pressure. 
The residue was redissolved in 25 mLof methylene chloride, anhydrous ammonia bubbled in for 0.25 hours 
and the mixture concentrated. The residue was stirred with ethyl acetate and the insoluble material filtered 
to give a mixt lire of 1 .42g of 2^thyl^memox-a/^ 
monlum chloride. 

C. 4-Methoxy-aS3ha-hydroxy-1-(phenylmethyl)-1H-indole-3-acetamIde. 

A mixture of 1.4g (4.5 mmol) of 4-methoxy-aflDna-oxo-1-(phenylmethyl)-1H-indole-3-acetamide and 
21 3mg (5.6 mmol) of sodium borohydride and 50 mL of ethanol was stirred for 20 hours, 21 3mg (5.6 mmol) 
of sodium borohydride added and stirred an additional 20 hours and the mixture filtered and evaporated 
at reduced pressure. The residue was stirred with ethyl acetate and water and the insoluble material was 
filtered to give 600mg (43%) of 4-methoxy-a/pna-hydroxy-1-(phenylmethyl)-1H-indole-3-acetamide. mp. 
179-182'C. 



Analysis for CuHisN^ 


Calculated 
Found 


C, 69.66; 
C. 69.52; 


H, 5.85; 
H. 5.76; 


N. 9.03. 
N. 8.86. 



D. 4-Melhoxy-1 -{phenytmethyl)-1 H-indole-3-acetamide. 

A solution of 600mg (1.9nTmol)of4^thoxv^/pna-hydroxy.1-(phenylmemyl)-1H-indole^acetamideand 
0.32 mL (2 mmol) of triethylsilane in 5 mL of trif luoroacetic acid was stirred for 16 hours and concentrated 
at reduced pressure. The residue was taken up in ethyl acetate and water, the ethyl acetate separated, 
washed with brine and dried (MgS0 4 ). The residue was chromatographed on silica gel and eluted first with 
50% ethyl acetate/hexane and then ethyl acetate to give after crystallizing from MeOH 262mg (47% yield) 
of 4HT»mcocy-1^phenylmethyl).1H-indole-3-acetamide, mp. 184-187°C. 



Analysis for C^Hu^C* 


Calculated 
Found 


C. 73.45; 
C. 77.20; 


H. 6.16; 
H. 6.80; 


N. 9.52. 
N. 9.13. 
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E. 4-Hydroxy-1-{phenytmethyl)-1H-indde-3-acetamide. 

4-Met hoxy-1 -(phenylmethyl)-1 H-indole-3-acetamide (236mg, 0.8 mmol) and 3.2 mL of BBr, were reacted 
as described in Example 56, Part C. to give after chromatography on silica gel (eluted with 50% ethyl acet- 
ate/hexane) 78mg (35% yield) of 4-hydroxy-Hphenylmethyl)-1 H-indole-3-acetamide. 

F. 2-[T><2-Amino-2-oxoethyl)-2-ethyl-1-(phenylmethyl)-1H-ino^l^yl]oxyJacetic acid methyl ester. 
2-Ethyl-4-hydroxy-1-(phenylmethyl)-1H-lndole-3-acetamide(135mg. 0.44 mmol) was added to 17.6mg 
(0.44 mmol) of NaH/mineral oil (washed with hexanes) in 5 mL of DMF, stirred 1.5 hours. 0.04 mL (0.44 
mmol) of methyl 2-bromoacetate added and stirring maintained for 3 hours. The mixture was diluted with 
water, extracted with ethyl acetate. The ethyl acetate was washed with brine, dried (MgSO«) and concen- 
trated. The residue was chromatographed on silica gel eluting with 2% MeOH/ethyl acetate to give 34 mg 
(34% yield) of 2-n3-(2-amino-2-oxoethyl)-1-{phenylmethyl)-1H-indol-4-yl|oxy]acetic acid methyl ester. 

G. 2-[[3-(2-Amino-2-oxoethyl)-1-(pheny1methyl)-1H-indol-4-yl]oxy]ac8tic acid. 

A mixture of 100mg (0.26 mmol) of 2-a3^2-aminr>2-oxoethvl)-1-(pr»nylmethyl)-1H-indoM-ynoxy]acetic 
acid methyl ester and 2 mL of 1N NaOH in 6 mL of MeOH was stirred at room temperature for 2 hours. 
Water and ethyl acetate were added and the aqueous layer separated, made acidic to pH 3 with 1N HCI 
and ethyl acetate added. The ethyl acetate solution was washed with brine, dried (MgS0 4 ), and concen- 
trated at reduced pressure. The residue was stirred with methylene chloride and filtered to give 17mg (56% 
yield) of 2-n3^2-amino-2-oxoemyl)-1-(phenvlmemvl)-1H-indd-4-yl]oxy]acetic acid, mp, 207-208°C. 



Analysis for C^H^O*: 


Calculated 
Found 


C. 67.45; 
C. 67.64; 


H. 5.36; 
H. 5.42: 


N, 6.2B. 
N, 8.05. 



Example 77 

2-Cydopropyl-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetamide. 
A. 1 -[2-(tert-Butoxycarbonylamino)-5-methoxyphenyl}-2-butanone. 

A solution of 1.3M sec-butyl lithium/cyclohexane (100 mL. 0.13 mol) was added slowly to 15.17g (0.065 
mol) of N-tert-butoxycaibonyl-4-methoxy-2-methylani line in 230 mL of THF while keeping the temperature 
below -40°C with a dry ice-ethand bath. The bath was removed and the temperature allowed to rise to -20°C 
and then the bath was replaced. After the temperature had cooled to -55-C. 8.4g (0.065 mol) of N-methoxy- 
N-methylcyclopropylcarboxamide in 20 mL of THF was added dropwise. The reaction mixture was stirred 
1 hour, the cooling bath removed and stirred an additional 2 hours. It was than poured into 500 mL of water. 
The organic layer was separated, washed with water, dried over NajSO, and concentrated at reduced pres- 
sure. The residue was crystallized from hexane to give 15.22g (77% yield) of [2-(terf-butoxy- 
carbonylamino)-5-methoxyphenyl] cyclopropyl ketone, melting at 96-97"C. 



Analyses for CtHjjNCv 


Calculated 
Found 


C. 68.86; 
C. 66.67; 


H.7.59; 
H. 7.39: 


N, 4.59. 
N. 4.45. 



B. 2-Cydopropyl-5-rnethoxy-1H-indole. 

[2-(fei^Butoxycarbonylamino)-5-methoxyphenyl] cyclopropyl ketone (13g, 43 mmol) in 250 mL of CH 2 CI 2 
and 25 mL of trifluoroacetic acid was stirred for 4 hours, washed with water, NaHCO, solution, dried 
(NajSC^) and concentrated at reduced pressure. The residue was chromatographed on silica (eluted with 
a gradient, toluene->20% EtQAc/hexane) to give 4.1 5g (49% yield) of 2-cydopropyl-5-methoxy-1H-lndole 
as an oil. 



Analyses for C, 2 H, ,NO: 


Calculated 
Found 


C. 76.98; 
C. 74.48; 


H.6.99; 
H.6.73; 


N. 7.48. 
N. 7.55. 
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C. 2-Cydopropy)-5-m thoxy-1H-indole-3-aceticacid m thy! ester. 

As in Example 1 . Part C. 4.48g (0.024mole) of 2-cyclopropyl-5-methoxy-1 H-indole was treated with 1 5 mL 
(0.024 mol) of a 1.6M solution of n-butyi lilhum in hexane, 24 ml (0.024 mol) of a 1M solution of ZnCI 2 in 
ether, and 1 2.27 mL (0.024 mol) of methyl 2-bromoacetate to give after chromatography on si lica gel (5% 
EtOAcAduene-»15% EtOAc/toluene) 3.81g (61%) of 2-cydopropyl-5-methoxy-1H-indole-3-acetic acid 
methyl ester as an oil. 



Analyses for C 1S H 17 N0]: 


Calculated 
Found 


C. 69.48; 
C, 65.59; 


H.6.61; 
H.6.71; 


N. 5.40. 
N, 4.85. 



D. 2-Cyclopropyl-5-methoxy-1-(phenylmethyl)-1H-indole-3-acetic add methyl ester. 
A solution of 3.8g (148 mmol) of 2-cydopropyl-5-methoxy-1H-indole-3-acetic acid methyl ester In 50 mL 
of DMF was treated with 0.59g (0146 mol) of 60% NaH/mineral oil, stirred 0.5 hour, and 1 .69 mL (146 mmol) 
of benzyl chloride added. After 20 hours, the reaction mixture was diluted with water, extracted with EtOAc, 
the EtOAc solution was washed four times with water and dried over Na 2 SC- 4 . After concentrating at re- 
duced pressure, the product was purified by chromatography on silica, eluting with a gradient, 5% 
EtOAc/toluene-f 15% EtOAc/toluene. to give 2.05g (40% yield) of 2-cydopropyl-5-methoxy-1-(phenytme- 
thyl)-1H-indole-3-acetic acid methyl ester as an oil. 



Analyses for C^H^NO,: 


Calculated 
Found 


C, 75.62; 
C, 75.42; 


H, 6.63; 
H. 6.68; 


N.4.01. 
N, 4.11. 



E. 2-Cydopropyl-5-methoxy-1Hphenylmethyl)-1H-indole-3-acetJc add hydrazide. 
Using the method described in Example 3, Part C, 2.0g (5.73 mmd) of 2-cydopropyl-5-methoxy-1-(phe- 
nylmethyl)-1H-indole-3-acetic acid methyl ester was reacted with 3 mL of hydrazine to give after crystal- 
lization from ethanol 1.48g (74% yield) of 2-cydopropy(-5-methoxy-1-(phenylmethyl)-1H-indde-3-acetic 
acid hydrazide, 173-174°C. 



Analyses for Cj^NjOj: 


Calculated 
Found 


C, 72.18: 
C. 71.89; 


H. 6.83; 
H. 6.66; 


N, 12.02. 
N, 11.95. 



F. 2-Cydopropyl-5-methoxy-1-(phenylmethyl)-1H-indde-3-acetamide. An ethanol solution of 1.0g(2.86 
mmd) of 2-cydopropy)-5-rnethoxy-1-(phenylmethyl)-1H-lndde-3-acetic acid hydrazide was reacted with 
approximately 3g of Rartey nickel as described in Example 6, Part C, and the crude product crystallized 
from ethand/water to give 0.47g(49% yidd) of 2-cydopropyl-5-methoxy-1-(phenylmethyl)-1r4-indole-3- 
acetamide, mp, 156-158°C. 

Analyses: Calc'd for C 21 H 22 N 2 0 2 : C. 75.42; H. 6.63; N. 8.38. Found: C. 75.68; H. 6.79; N, 8.46. 

Example 78 

Preparation of 2-Cydopropy)-5-hydroxy-1-(phenylmethyl)-1H-indole-3-acetamide. 

A solution of 400mg (1.2 mmd) of 2-(ydopropyK5-meteoxy-1-(phenylmethyl>-1H-incble-3-acetamidB and 
2 mL of 1M BBrymethylene chloride in 130 mL of methylene chloride was stirred for 1 hour with an ice-water 
bath and 3 hours at room temperature. The mixture was poured into water. 200 mL of ethyl acetate added, the 
organic layer separated, washed with brine and dried (NajSO,). After concentrating at reduced pressure, the 
residue was crystallized from ethyl acetate to give 300mg (79% yield) of 2-cydopropyl-5-hydroxy-1-(phenyl- 
methyl)-1H-indole-3-acetamide. mp, 174-175°C. 



78 



EP 0 620 215 A1 



Analyses for CjoHa^feO* 


Calculated 
Found 


C, 74.58; 
C. 75.16; 


H, 4.29; 
H, 4.45; 


N, 8.74. 
N. 8.72. 



Example 79 

Preparation of t3^3-(2-Aminc-2-oxoemyl)-2-cydopropyM-(phenylmethy^^^ 
phonic acid. 

A. (3-[I3-(2-Amino-2^xoethyl)-2-^opropyl-1-{phenylmethyl)-1 Hnndol-5-yl]oxy]propyl]phosphonlc acid 
dimethyl ester. 

2-Cydopropyl-5-hydroxy-Hphenyln(Mtrr^ 

mLofTHF and 40 mLofDMF and 45mg (1.1 mmol) of 60% NaH/mineral oil added. After 0.17 hours. 250mg 
(1.1 mmol) of (3-bromopropyl)phosphonlc acid dimethyl ester was added and stirring maintained for 6.5 
hours. The mixture was diluted with water and ethyl acetate, the organic layer separated, washed with wa- 
ter, brine and dried (Na 2 S0 4 ). The solution was evaporated at reduced pressure and the residue chroma- 
tographed on silica gel eluting with a gradient. 1 % MeOH/methylene ctiloride->5% MeOH/methylene chlor- 
ide, to give 280mg (71% yield) cf rM3-(2-amino-2-oxoemyl)-2-cyclopropyt-1-(phenvlmethylh1H.indol-5- 
yl]oxy]propyl]phosphonic acid dimethyl ester. 
B[3-D3-(2-Amino-2-oxoethyl)-2-cydoprop^^ 

A solution of 280mg (0.6 mmol) of [3-ff3-(2-amino-2-oxoethyl)-2-<^opropyl-1-(phenylmethyl)-1H-lndol- 
5-yl]oxy]propyl]phosphonic acid dimethyl ester and 1 mL (7.6 mmol) of trimethylsilyl bromide in 20 mL of 
methylene chloride was stirred for 19 hours and concentrated at reduced pressure. The residue was dis- 
solved In 1 0 mL of MeOH, stirred 2 hours and concentrated. This concentrate was crystallized from acet- 
onitme/ethyl acetate/ether to give 250mg (94% yield) of [3-(I3-(2-amino-2-oxoetoyl)-2-cydopropyl-1-(phe- 
nylmethyl)-1H-indol-5-ylJoxy]propyl]phosphonic acid. 



Analyses for CztfziN&dP- 


Calculated 
Found 


C. 62.44; 
C, 51.19; 


H. 6.15; 
H, 5.37; 


N, 6.33. 
N. 5.09. 



Example 80 



Preparation of r3-H3-(2-Airino-2-oxc»thylM-(pher^ add. 
A. 5-Benzy1oxy-1H-indole-3-acetic acid ethyl ester. 

As in Example 1. Part C. 80g (0.358mol) of 5-methoxy-1H-indole was treated with 222 mL (0.36 mol) of a 
1.6M solution of n-butyl Ifthum in hexane, 360 ml (0.38 mol) of a 1M solution of ZnCI 2 in ether, and 39.92 
mL (0.36 mol) of ethyl 2-bromoacetate to give after chromatography on silica gel (toluene-»5% 
EtOAc/toluene) 30g (27%) of 5-benzytexy-1H-lndole-3-acetic acid ethyl ester, mp, 57-59-C. 



Analyses for C 1g H 19 N03: 


Calculated 
Found 


C. 73.77; 
C. 73.75; 


H.6.19; 
H. 6.34; 


N. 5.43. 
N. 4.50. 



B. 5-Hydroxy-1H-indole-3-acetic add ethyl ester. 

5-Benzytoxy-1H-indde-3-acetic add ethyl ester (8.1g. 20.3 mmol) was hydrogenated in ethand using 3g 
of Raney Nl In 150 mL of ethand at approximately 40 psi (2.78X10* Pa) of hydrogen. The catalyst was 
filtered and th filtrate concentrated at reduced pressure. The residue was chromatographed on silica gel 
eluting with a gradient. 30% ethyl acetate/hexane->50% ethyl acetate/hexane. to give 5.7g (90% yield) f 
5-hydroxy-1H-indole-3-acetic add ethyl ester. 

C. [3-|I3-(2-Emoxy-2-<woethylM-(phenyt^^ add dimethyl es- 
ter. 
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5-Hydroxy-1H-indole-3-acetic acid thyl ester (560mg.1 ,8 mmol) was dissolved in 25 mL f THF and 75 
mL of DMF and 80mg (2.0 mmol) of 60% NaH/mineral oil added. After 0.17 hours, 465mg (2.0 mmol) of 
(3-bromopropyl)phosphonic acid dimethyl ester was added and stirring maintained for 3.0 hours. The mix- 
ture was diluted with water and ethyl acetate, the organic layer separated, washed with water, brine and 
dried (NajSO*). The solution was evaporated at reduced pressure and the residue chromatographad on 
florisil eluting with a gradient. 1% MeOH/methylene chloride-»3% MeOH/methylene chloride, to give 
S90mg (71% yield) of [3-Q3-(2-ethoxy-2-oxoethyl>-1-(phenylmethyl)-1H-indol-5-ynoxy]propyl]phosphonic 
acid dimethyl ester. 

D. [3-[I3-(2-AmirK>-2-oxoethyi)-1-(pheny^ethyl)-1H-indol-5-yl]ojcylpropyl]pr^^ add dimethyl ester. 
[3-0^-{2-Ethoxy-2-oxc«thyl)-1-(phenylmethyl)-1H-lrKlol-5-yl]oxy]prorjyl]phosphonic acid dimethyl ester 
(590mg, 1 .3 mmol) was dissolved in 40 mL of toluene and 1 0 mL of 0.67M (CH^AINHj in benzene/toluene 
were added. The mixture was heated at 50°C for 3.25 hours and water and 1N HCI added. The mixture 
was extracted with a large volume of ethyl acetate and the organic layer was washed with brine, dried 
(Na2S0 4 ) and concentrated at reduced pressure. The residue was chroma tog raphed on silica gel eluting 
with a gradient. 1% MeOH/methylene chloride-+4% MeOH/methylene chloride, to give 450mg (80% yield) 
of [3-B3-(2-amino-2-oxoBthyl)-1-(phenylmethyl)-1H-indol-5-yl]oxy]propyl]phosphonic acid dimethyl ester. 

E. [3-[[3-(2-Amino-2-oxoethyl)-1-(phenylmethyl)-1H-indol-5-yl]oxy]propyl]phosphonic acid. A solution of 
450mg (1.0 mmol) of [3-n3H2-amino-2-oxoethylM-{phenyimeth^ 

acid dimethyl ester and 1.5 mL (11 mmol) of trimethylsilyt bromide in 25 mL of methylene chloride was 
stirred for 16 hours and concentrated at reduced pressure. The residue was dissolved in 10 mL of MeOH, 
stirred 2 hours and concentrated. This concentrate was crystallized from ethyl acetateAnethanol to give 
325mg (81% yield) of [3-Q3-(2-amino-2-oxoethyl)-1-(phenylmethyl)-1H-indd-5-yl]oxy]propy^ 
acid. 



Analyses for CmH^NjOsP: 


Calculated 
Found 


C, 59.70; 
C. 58.06; 


H. 5.76; 
H. 5.67; 


N.6.96. 
N. 6.41. 



Example 81 

Preparation of D3-(2-Amino-2-oxoethyl)-1-(phenylmethyl)-1 H-indol-5-ylJoxy]methyllphosphonic acid disodium 
salt 

A. [[3-(2-EthGxy.2-oxoethylM-(phenylnrathylM^^ acid dimethyl ester. 
5-Hydroxy-1H-indole-3-acetlc acid ethyl ester (730mg.2.4 mmol) was dissolved in 20 mL of THF and 75 
mL of DMF and 115mg (2.8 mmol) of 60% NaH/mineral oil added. After 0.17 hours, 1.1g (4.0 mmol) of (io- 
domethyl)phosphonic acid dimethyl ester was added and stirring maintained for 5.5 hours. The mixture 
was diluted with water and ethyl acetate, the organic layer separated, washed with water, brine and dried 
(Na2S0 4 ). The solution was evaporated at reduced pressure and the residue chromatographad on silica 
gel eluting with ether to give 150mg (14% yield) of P-(2-ethoxy-2-oxoethyl)-1-(phenytmethyl)-1H-indol- 
5-yl]oxy)methyl]phosphonic acid dimethyl ester. 

B. [I3-(2-Arrfno-2-oxoethylH-(phenylmethy1MH^ acid dimethyl ester. 
R3-(2-Emoxy-2-oxoemylH-(phenvlmewylH acid dimethyl ester 
(1 50mg, 0.3 mmol) was dissolved in 25 mL of toluene and 1 0 mL of 0.67M (CHj^NHj tn benzene/toluene 
were added. The mixture was heated at 50°C for 1.25 hours and water and 1N HCI added. The mixture 
was extracted with a large volume of ethyl acetate and the organic layer was washed with brine, dried 
(NajSOJ and concentrated at reduced pressure. The residue was chromatographad on silica gel eluting 
win a gradient, 1% MeOH/methylene chioride-»3% MeOH/methylene chloride, to give 120mg (93% yield) 
of [T>42-amino-2-oxoemylM-(pherrylmethylM^ acld dimethyl ester. 

C. H3-(2-Amino-2-oxoethylM-(phenytir»thyl)-1^ add. 

A solution of 120mg (0.28 mmol) of [I3-(2-ainino-2<)xoethyl)-1-(phenylmethvl)-1H-in*l-5-yl]oxyJme- 
thyl]phosphonic add dimethyl ester and 0.5 mL of trimethylsilyl bromide in 20 mL of methylene chloride 
was stirred for 17 hours and concentrated at reduced pressure. The residu was dissolved in 10 mL of 
MeOH, stirred 2 hours and concentrated. This concentrate was cnromatog raphed on c, 8 reverse phase 
column eluting with 80% MeOH/(5%HOAc) and the on a HP-20 column eluting with 10% acetonitrl a/water 
and then 50% acetonitrile/water to give 1 5mg (14% yield) of [3-H3-(2-amino-2-oxoethyl)-1-(phenylmethyl)- 
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1H-indol-5-yl]oxy]methyl]ph sphonic acid di sodium salt 
Example 82 

Preparation of 5-Hydroxy-1-(phenylmethyl)-1 H-indole-3-acetamide. 

A solution of 375mg (1.23 mmol) of S-n>ethoxy-1-(phenylmethyf)-1H-indol8-3-acetamide (Example 3) and 
5 mL of 1M BBrj/methylene chloride in 75 mL of methylene chloride was stirred for 1.25 hours, and poured 
into 1N HCI. The methylene chloride layer was separated, washed with brine and dried (Na 2 S0 4 ). The solvent 
was removed at reduced pressure to give as residue 310mg (90% yield) of 5-hydroxy-1-(phenylmethyl)-1H- 
indde-3-acetamide. mp, 158-1 60°C. 



Analyses for C 17 H, e N 2 0 2 : 


Calculated 
Found 


C, 70.55; 
C. 72.84; 


H, 5.70; 
H. 5.75; 


N. 9.51. 
N, 9.99. 



Example 83 

Preparation of 4-[[3-(2-Arnino-2-oxoethylH-(phenylmethyl)-im acid. 

A. 4-Q3-(2-Amino-2-oxoethyl)-1-(phenylir»%l)-1HHndol-5-y1]oxy]butanoicacid ethyl ester. 

A solution of 280mg (1 .0 mmol) of 5-hydroxy-1-(phenylrnethyl)-1 H-indole-3-acetamide in 30 mL of DMSO 
and 1 0 mL of THF was treated with 45mg (1.1 mmol) of 60% NaH/mineral oil, and then with 0.18 mL (1.1 
mmol) of ethyl 4-bromobutyrate. The mixture was heated In an oil bath at60°C for 2.25 hours. It was diluted 
with water, extracted with EtOAc the EtOAc solution washed with water, saturated NaCI solution, dried 
(Na2S0 4 ). and concentrated at reduced pressure. The residue was chromatographed on silica 
(CH 2 CI 2 ->3% MeOH/CHjCyto give 260mg (66% yield) of 4-[[3-(2-amino-2-oxoethyl>-1-(phenylmethyl)- 
1H-indol-5-yl]oxy]butanoic acid ethyl ester. 

B. 4-[ [3-(2-Amino-2-oxoettiyi)-1-(phenylmethy1)-1r4-i^^ acid. 
4-[[3-(2-Amino-2^xoethyl)-1-(phenylir«thyl)-1H-indd-5-v0oxy]butanoic acid ethyl ester (260mg. 0.66 
mmol) was stirred with 2 mL of 2N NaOH in 25 mL of EtOH and 5 mL of THF for 18 hours. The mixture 
was acidified with 5N Ha, extracted with EtOAc. the EtOAc solution washed with saturated NaCI solution 
and dried (NaaSO*). After concentrating, the residue was crystallized from methylene chioride/ethanol to 
give 110mg (46% yield) of 4-[I3-(2-amino-2-oxoethylM-(phenylmeth^^ 

mp, 160-163°C. 



Analyses for C^H^O* 


Calculated 
Found 


C, 68.84; 
C. 68.98; 


H, 6.05; 
H. 5.89; 


N, 7.65. 
N, 7.82. 



Example 84 

Preparation of 3-[4-P^2-Amino-2-oxoemyl)-2-rnethyM-(phenytr^ 
acid. 

5-Hydroxy-2-methyl-1-<phenylmetrryl)-1H-indole-3-acatamide (Example 2, 300mg, 1.0 mmol) was dis- 
solved in 50 mL of THF, 40mg (1.0 mmol) of 60% NaH/mineral oil added, stirred 0.25 hours, 125mg (1.0 mmol) 
of sultone added and the mixture stirred for 24 hours. The mixture was made acidic with 5N HCI and the con- 
centrated at reduced pressure. The residue was crystallized from ethanol/water to give 145mg (35% yield) of 
3^4-P-(2-arnino-2-oxoethvl)-2-rr»th^ acid, mp, 218- 

222°C. 
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Analyses for C 21 H 24 N 2 04 6 S: 




Calculated 


C, 60.56; 


H. 5.81; 


N, 6.73; 


S. 7.70. 




5 


Found 


C, 53.36; 


H. 5.66: 


N, 5.44; 


S, 3.30; 


residue, 15.32. 



Example 85 

io Preparation of 3-[4-[I3-(2-Amino-2^xoethvl)-2-ethyl-1-(phenylmem^ 
acid. 

5-Hydroxy-2-ethyl-1 -<phenylmethyl)-1 H-indole-3-acetamide (310mg, 1 .0 mmol) was dissolved in 50 mL of 
THF, 50mg (1.2 mmol) of 60% NaH/mineral oil added, stirred 0.25 hours, 150mg (1.2 mmol) of sultone added 
and the mixture stirred for 24 hours. The mixture was acidified with 1.5 mLof 1N HCI and concentrated at 
15 reduced pressure. The residue was chromatographed on an C-18 reverse phase column (etuted with 10% 
(5%HOAc)/MeOH) to give 260mg(60% yield) of 3-[4-H3-(2-amino-2-oxoethyl)-2-ethyl-1-(phenylmethyl)-1H-in- 
dol-5-yl]oxy]propane]sulfonic acid. 





Analyses for Cz^H^S: 


20 


Calculated 


C. 61.38; 


H. 6.09; 


N.8.51; 


S, 7.45. 






Found 


C, 56.00; 


H. 5.79; 


N, 5.52; 


S. 3.85; 


residue, 11.60. 



Example 86 

Preparation of r>D3-(2-Ar™no-2^xoethyl)-2-brcmo-1-(phenylmetn 
add dimethyl ester. 

A. 5-Methoxy-1-(phenylmethyl)-1H-indole-3-acetic acid ethyl ester. 

5-Methoxy-1H-indole-3-acetic acid ethyl ester (10.1g, 41 mmol) was dissolved in 50 mL of THF and 200 
mL of DMF and 1.8g (45 mmol) of 60% NaH/mineral oil were added in portions with cooling. After 0.17 
hours, 5 mL (42 mmol) of benzyl bromide was added and stirring maintained for 1.5 hours. The mixture 
was diluted with water and ethyl acetate, the organic layer separated, washed with water, brine and dried 
(Na2S0 4 ). The solution was evaporated at reduced pressure and the residue chromatographed on silica 
gel eluting with a gradient 25% ethyl aeetate/hexane-*40% ethyl acetate/hexane. to give 1 0.8g (82% yield) 
of 5-methoxy-1-(phenylmethyl)-1H-lndole-3-aceHc add ethyl ester. 

B. 2-Bromo-5-methoxy-1-(phenylmethyl)-1H-indde-3-acetic add ethyl ester. 

A mixture of 5-methoxy-1-(phenylmethyl)-1H-indde-3-acetic acid ethyl ester (10.8g, 32 mmol) and 6.3g 
(35 mmd) of N-bromosucrinimide in 250 mL of carbon tetrachloride was stirred for 1 .5 hours, washed with 
NazSzOa solution, water, brine, and dried (NazSO,). After concentrating at reduced pressure, the residue 
was chromatographed on silica gel and eluted with a gradient, 25% ether/hexane->40% ether/hexane. to 
give 5.5g (43% yield) of 2-bromo-5-methoxy-1Hphenylmethyl)-1H-indde-3-acetic acid ethyl ester. 

There was obtained a second fradion from the chromatography, 6.4g. This materia) was reacted with 
6.3g of NBS as above and rechromatographed on silica gel eluting with 30% ether/hexane->50% 
ether/hexane to give 5.4g of 2,4-dibromo-5-methoxy-1 -(phenylmethylM H-indde-3-acetic add ethyl ester 
After crystallizing from methylene chloride this material melted at 138-140°C. 





Analyses for C 20 H, 9 Br 2 NO J : 


so 


Calculated 


C, 49.92; 


H, 3.98; 


N.2.91; 


Br. 33.21. 




Found 


C, 49.95; 


H. 4.15; 


N, 2.89; 


Br, 33.52. 



C.2-Bromo-5-methoxy-1-(phenylmethyl)-1H-indde-3-acetamlde. 
55 Amixture of 4g (10 mmd) of 2-bromo-5-meth xy-1-(phenylmethyl)-1H-indde-3-acetic acid ethyl ester and 
50 mL of 0.67M (CHjJjAINHj/benzene/toluene in 100 mL of toluene was heated at 50°C for 7.5 hours, 
coded, decomposed with ice and dilute HQ added. Th mixture was extraded with ethyl acetate and the 
ethyl acetate sduti n washed with brine, dried (NajSO«). and concentrated at reduced pressure. Th re- 
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sidue of 2-brorno-5-methoxy-1-(phenyirnethyi)-1 H-indole-3-acetamide weigh d 4.0g. 

D. 2-Bromo-5-hydroxy-1-(phenylmethyl)-1H-indole-3-acetainide. 

Asdution of 4g (11 rnnol) <rf2-bromo-5H^ethx»xy-Hphenylmethyl)-1H-indole-3-aceternide and 35 mLof 
BBrymethylene chloride in 200 mLof methylene chloride was stirred for 1 hour, poured into ice-water, made 
basic with sodium bicarbonate and extracted with methylene chloride. This solution was washed with brine, 
dried (NajSO,) and concentrated. The residue was chromatographed on silica gel and eluted with ethyl 
acetate to give 1.35g (33% yield) of 2-brorr»-5-hydroxy-1Kphenylrnethyl)-1H-indole-3-acBtainide. 

E. [3-ff3-(2-Amino-2-oxoemyl)-2-bromo-1-(pr»^ acid di- 
methyl ester. Using the procedure described in Example 81, Part A, 1.35g (3.8 mmol) of 2-bromo-5-hy- 
droxy-1-(phenyimethyl)- 1 H-indole-3-acetamide was reacted with 1 70mg (4.2 mmol) of NaH/mineral oil and 
then 970mg (4.2 mmol) of (3-bromoprpoyl)phosphonic acid dimethyl ester to give a product that was chro- 
matographed on silica gei(eluted with a gradient 1% MeOHAnethylene chloride->3% MeOH/methylene 
chloride). There was obtained 520g (27% yield) of 3-fl3-(2-amino-2-oxoethyl)-2-bromo-1-(phenylmethyl)- 
1H-hdol-5-yl]oxylpropyl]phosphonic acid dimethyl ester, melting approximately at 100°C after crystallizing 
from methylene chloride/ether. 





Analyses for C 22 H 2e BrN 2 05P: 




Calculated 


C. 51.88; 


H, 5.15; 


N.5.50; 


Br. 15.69. 


20 


Found 


C. 47.83; 


H. 4.83; 


N.4.85; 


Br. 20.07. 



Example 87 

Preparation of 3-[T>42-Airino-2-oxoemyl)-2-broriK>-1-(phen^ 
acid monomethyl ester. 

A mixture of 255mg (0.5 mmol) of 3-I[3-(2-amino-2-oxoemyl)-2-bromo-1-(phenylrnethyl)-1H-indol-^ 
yl]oxy]propyr]phosphonic acid dimethyl ester and 2 mLof 2N NaOH in 20 mL of MeOH was heated to maintain 
reflux for 23 hours, diluted with water and extracted with ethyl acetate. The aqueous layer was made acidic 
with 5N Ha and extracted with ethyl acetate. The ethyl acetate was washed with brine, dried (NajSO,) and 
evaporated at reduced pressure to give 210mg (84% yield) of 3-lT3^2-amino-2-ox(«thyl)-2-oromo-1-(phenyl- 
methyl)-1H-indol-5-yl]oxy]propyl]phosphonic acid monomethyl ester. 



35 


Analyses for C2,H 24 BrN 2 0 ls P: 


Calculated 


C, 50.92; 


H.4.58; 


N, 5.66; 


Br, 16.09. 




Found 


C, 50.08; 


H. 4.68; 


N.4.18; 


Br. 17.33. 



40 

Example 88 



Preparation of 3-n3-(2-Amino-2-oxoethyl^2-Dromo-^ 
add. 

A solution of 750mg (1.5 mmol) of 3-n3-(2-amino-2-oxoemyl)-2-bromo-1-(phenylmethyl)-1H-itidol-5- 
yOoxyJpropyllphosphonic acid dimethyl ester and 2 mL (15 mmd) of trimethybilyl bromide in 75 mL Of methy- 
lene chloride was stirred far 18.5 hours and concentrated at reduced pressure. The residue was dissolved in 
75 mL of methanol stirred for 1 .5 hours and concentrated. The residue was crystallized from ethyl acetate/etha- 
nol/methylene chloride to give 285mg(39% yield) of 3-|T3-(2-amino-2-oxoethyl)-2-bromo-1-(pnenylmethyl)-1 H- 
indol-5-yl]oxyJpropyl]phosphonlc add, mp, 188-1 90°C. 





Analyses for C xt H 22 BtU 2 0^>: 




Calculated 


C, 49.91; 


H.4.61; 


N.5.82; 


Br, 15.53. 


55 


Found 


C. 47.99; 


H. 4.73; 


N. 5.37; 


Br, 17.80. 



The filtrate from the abov crystallization was concentrated at reduced pressure and the residue chro- 
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matographed on a C-18 reverse phas column eluting with 5% (5% HOAc)/MeOH. This fracti n was dissolved 
in 0.05N NaOH and put on a medium pressure HP-20 column and eluted with 10% acetonitrile/water->SO% 
acetonitrile/water to give 195mg of 3-(P-{2-amino-2-oxoethyl).2-bromo-1-(phenylmethyl)-1H-indol-5- 
yfJaxy]propyl]phosphonic acid dsodium salt 



Analyses for C 20 H2oBrN 2 O s PNa 2 : 


Calculated 
Found 


C, 46.51; 
C. 45.73; 


H. 3.90; 
H. 3.84; 


N. 4.83; 
N. 5.33; 


Br, 14.00. 
Br, 15.16. 



Example 89 

Preparation of 2-Bromc-6-chlofo-5-methoxy-1-(phenylmethyl)-H-indole-3-acetamide. 
A. 6-Chloro-5-methoxy-1HH'ndole-3-acetic acid methyl ester. 

Using the procedure in Example 1. Part C, 5.2g (28.6 mmol) of 6-chloro-5-methoxy-1H-indole was reacted 
with 18.13 mL (29 mmol) of n-butyl lithium and 29 mL of 1N ZnClj/ether and then 2.75 mL of methyl 2- 
bromoacetate to give a product that was chromatographed on silica gel(eluted with 5% 
EtOAc/toluene-»10% EtOAc/toluene). There was obtained 4.66g (64% yield) of 6-chloro-5-methoxy-1H- 
indole-3-acetic acid methyl ester as an oil 



Analyses for C, 2 H 12 CIN0 3 : 


Calculated 
Found 


C, 56.82; 
C. 58.61; 


H. 4.77; 
H, 4.81; 


N, 5.52. 
N, 5.52. 



B. 6-Chloro-5-methoxy-1-(phenylmethyl>-H-indole-3-aceticacid methyl ester. 

6-Chloro-5-methoxy-1H-indole-3-acetic acid methyl ester (2.0g, 8 mmd) was dissolved In 75 mL of DMF 
and 20 mL of THF. 340mg (8.5 mmol) of 60% NaH/mheral oil added, stirred 0.17 hours and 1.1 mL (9.2 
mmol) of benzyl bromide added. After 0.75 hours, the mixture was added to water, extracted with ethyl 
acetate, the ethyl acetate solution washed with water, brine, dried (Na^O^ and concentrated at reduced 
pressure. The residue was chromatographed on silica gel eluting with 20% ethei/hexane-*50% 
etherfhexane to give 1.8g (67% yield) of 6-chloro-5-methyoxy-1-(phenylmethyt>-H-Jndole-3-acetlc acid 
methyl ester after crystallization from ether/hexane, mp, 64-66°C. 



Analyses for C, 9 H ia CIN0 3 : 


Calculated 
Found 


C, 66.38; 
C. 66.37; 


H, 5.08; 
H, 5.25; 


N. 4.07; 
N.4.13; 


CL, 10.31. 
CI, 10.07. 



C. 2-Bronx>-6-chloro-5-methoxy-1-(phenylmethyi)-H-indole-3-acetic acid methyl ester. 
Amixture of 1 .0g (3.0 mirid) of 6^Moro-5^^ 

and 600 mg (3.3 mmol) of NBS in 1 00 mL of carbon tetrachloride was stirred for 30 hours. The mixture was 
washed with Na^jO, solution, brine, dried (NajSO*) and concentrated at reduced pressure. The residue 
was chromatographed on silica gel and eluted with a gradient, 20% ether/hexane-* 100% ether, to give 
1.0g (79% yield) of 2-brcmo^hlorc-5-methoxy-1-(phenylrT^^ acid methyl ester 

that melted at 133-134°C after crystallization from methylene chlorida/ether. 



Analyses for C 10 H 17 BrCINO 3 : 


Calculated 
Found 


C, 53.99; 
C, 54.70; 


H. 4.05; 
H.4.11; 


N. 3.31; 
N, 3.38; 


Br, 18.90; 
Br. 16.04; 


a, 8.40. 
a, 9.97. 



D. 2-Bromo-6-chloro-5-methoxy-1 -(phenybnethyl)-H-indole-3-acetamide. 

A mixture of 950mg (2.18 mmol) of 2-bromo-6^oro-5-n»mcocy-1-(pheriylmemy4)-mndole-3-acetic add 
methyl ester and 20 mL of 0.67M (CHaJiAINHa/benzene/toluene In 75 mL of benzene was heated at 50°C 
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for 1 .5 hour, cooled, decomposed with ice and dilute HCI add d. The mixture was extracted with ethyl acet- 
ate and the ethyl acetate solution washed with brine, dried (Na 2 SO«). and concentrated at reduced pres- 
sure. The residue of was crystallized from ethanol/methylene chloride to give 580mg (65% yield) of 2-bro- 
mo-6-(^loro-5-methoxy-1-(phenylmethyl>-H-indole-3-acetamide. rrtp. 205°C (decomposition). 



Analyses for C^H^BrClU^- 


Calculated 
Found 


C, 53.03; 
C, 53.72; 


H. 3.96; 
H, 4.42; 


N, 6.87; 
N. 6.97; 


Br, 19.60; I a. 8.70. 

i 

Br. 19.26; : CI, 9.36. 



Example 90 

Preparation of 2-Brorr»-e-chloro-o^ydroxy-1-(phenylmethyl>-H-indol«-3-acetamide. 

A solution of 730mg (1.8 mmol) of 2-bromc^6-cnloro-5-rrtetrKJxy-1^phenylmethyi>-H-tndde-3-acetamid« 
and 10 mL of 1N BBrj/methylene chloride in 75 mL of methylene chloride was stirred for 2.5 hours, 1N HCI 
added and stirred. The organic solution was separated, washed with brine, dried (NajSO*) and concentrated 
at reduced pressure. The residue was cnromatographed on silica gel eluting with 2% MeOH/methylene chlor- 
ide-^ MeOH/methytene chloride to give 280mg (45% yield) of 2-bromc-6-cMoro-5- hydroxy- 1-(pheny*me- 
thyl)-H-indo!e-3-acetamide, mp. 195°C(decomposition). 



Analyses for C 17 H, 4 BrCIN20 2 : 


Calculated 


C, 51.87; 


H, 3.59; 


N, 7.17; 


Br, 20.30; 


a, 9.01. 


Found 


C. 50.96; 


H. 3.66; 


N, 6.69; 


Br, 19.48; 


a, 9.49. 



Example 91 

Preparation of 4-[[3-(2-Amlno-2-oxoetriyl)-2-bromo^-cW 
acid. 

A. 4-|T>(2-Amlno-2-oxoetrryl)-2-biomo-6-chl^ acid ethyl 
ester. 

Using the procedure In Example 83, Part A. 235mg (0.6 mmol) of 2-bromo-8-chtoro-5-hyaroxy-1-{phenyl- 
methyl)-H-indole-3-acelamide was treated with 25mg (0.6 mmol) of 60% NaH/minera) oil and then 0.1 mL 
(0.7 mmol) of ethyl 4-bromobutyrate to give a product that was chromatographed on silica gel. A gradient 
of methylene cMoride-»2% MeOH/methylene was used to elute 210mg (69% yield) of 4-Q3-(2-amino-2- 
oxoetrtyl)-2-bfomo-6-chloro-1-(phentf^ acid ethyl ester. 

B. 4-fJ3-(2-Amino-2-oxMthvl)-2-brc«K>6-ch^ acid. Amix- 
tureof 210mg (0.41 nmol)c*4-n3-(2-amirio-2-oxoethyl)-2-bromo 

yl]oxy]butanoic acid ethyl ester and 2 mL of 2N NaOH in 5 mL of THF and 25 mL of ethartoi was stirred for 
10.5 hours, the mixture made acidic with 5N HCI and extracted with ethyl acetate. The ethyl acetate sol- 
ution was washed with brine, dried (Na^OJand concentrated at reduced pressure. The residue was crys- 
tallized from methylene chloride/ethand to give 60m g (31 % yield) of 4-rj3-<2-amino-2-oxoethyl)-2-lxomo- 
6-chloro-1 -(phenylmethyiH H-indol-5-yl]oxy]butanoic add. 220°C(decomposition). 



Analyses for C^HjoBrCINjO* 


Calculated 
Found 


C, 52.57; 
C, 54.03; 


H.4.20; 
H, 4.45; 


N. 5.84; 
N. 5.80; 


Br, 16.65; 
Br, 11.57; 


CI. 7.39. 
a, 8.96; 


residue, 1.35. 



Example 92 

Preparation of 344-{T>(2-Amino-2^xoemyl)-6-chtoro-1-(ph 
acid. 
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A. 6-Chforo-5-meth xy-1-(phenylm thyl)-H-indole-3-acetamide. By the method in Example 89, Part D, 
1.1g (3.2 mmol) of 6-chlofo-5-methoxy-1-(phenylmethyl)-H-indole-3-acetic acid methyl ester (Example 89, 
Part B) and 20 mLof (CHjJaAINHj/benzene/toluene in 40 mL of benzene were reacted to give 970mg (88% 
yield) of 6-chloro-5-methyoxy-1 -(phenvlmethyl)-H-indole-3-acetamide. 

B. 6-Chloro-5-hydroxy-1-(phenylmethyl)-H-indole-3-acetamide. A solution of 970mg (2.8 mmol) of 6- 
chtoro-5-methoxy-1-(phenylmethvl)-H-indole-3-acetamide and 10 mL of 1N BBrymethylene chloride in 
100 mL of methylene chloride was stirred for 5 hours, 1N HCI added and stirred. The organic solution was 
separated, washed with brine, dried (NajS0 4 ) and concentrated at reduced pressure. The residue was 
chromatographed on silica gel eluting with 1% MeOH/methylene chloride-»3% MeOH/methylene chloride 
to give 470mg (53% yield) of 6-chlofo-5-hydroxy-1-(pheny»methyl>-H-indole-3-acetarnide. 

C. 3-[4-[[3-(2-Amino-2-oxoethyl)-&.<*loro-1-(^ acW d }_ 
methyl ester. Using the method in Example 80. Part C. 470mg (1.5 mmol) of 6-chk>ro-5-hydroxy-1- 
(phenylmethyl}-H-indole-3-acetamide was reacted with 75mg (1.8 mmol) of 60% NaH/mineral oil and 
415mg (1.8 mmol) of (3-brornopropyl)phosphon!c acid dimethyl ester to give a product that was chroma- 
tographed on silica gel. On eluting with 1% MeOH/methylene chloride-*4% MeOH/methylene chloride, 
there was obtained 400mg (57% yield) of 3-[4-[I3-(2-amino-2-oxoethyl)-6-chloro-1-(phenylmethyf)-1H-in- 
dol-5-yl]oxy]propyl]phosphonic acid dimethyl ester. 

D. 3-[4-p-(2-Amino-2H«oethy1)-6-cWoro-Hpheny^ acid 3 . 
[4-fl3-(2-Arrino-2-oxoethy1)-6-chlc«>-1-(p^ acid dime- 
thyl ester 400mg (0.86 mmol) was treated with 1 mL of trimethyisilyl bromide in 30 mLof methylene chloride 
as in Example 80. Part E. to give after crystallizing from acetonitrile/ethyt acetate/ether. 235mg (63% yield) 
of 3-[4-[[3-(2-amino-2-oxc«thylV6-chl acid 



25 


Analyses for CjoH^CINjOsP: 


Calculated 


C. 54.99; 


H. 5.08; 


N, 6.41; 


ci. 8.12. 




Found 


C. 49.82; 


H, 5.03; 


N. 7.71; 


CI. 9.86. 
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Example 93 



Preparation of 4-Allyl-2-ethyl-5-hydroxy-1-(phenylmethyl)-1H-lndole-acetamide. 

A. 5-Allyloxy-2-ethyl-1-(phenylmethyl).1H-indole-8cetamide. 2-Ethyl-5-hydroxy-1-(phenylmethyl)-1H- 
Indole-acetamide (620mg. 2.0 mmol. Example 9) was dissolved in 10 mL of THF and 40 mL of DMF. 90mg 
(2.2 mmol) of 60% NaH/mlneral oil added and after stirring 0.1 7 hours. 0.2 mL (2.3 mmol) of ally! bromide 
was added. After 2 hours, the mixture was diluted with water and extracted with ethyl acetate. The ethyl 
acetate solution was washed with brine, dried (NajS0 4 ) and concentrated at reduced pressure. The residue 
was chromatographed on silica gel(eluted with 1% MeOH methylene chloride-»3% MeOH/methylene 
chloride) to give 770mg of 5-aHytoxy-2-ethyl-1 -(phenytmethyl)-1 H-lndole-acetamide. 

B. 4-Allyl-2-ethyl-5-hydroxy-1-(phenylmethyl)-1H-indole-acetamide. 5-Allyloxy-2-ethyl-1-(phenylmethyt)- 
1H-indole-acetamide (770mg, 2.21 mmol) In 20 mL of N.N-dimethylaniline were heated in an oil bath at 
190°C for 20 hours. The mixture was cooled, diluted with ethyl acetate, washed with 1N HCI. brine, dried 
(NajSO*) and concentrated at reduced pressure. The residue was chromatographed on silica gel and elut- 
ed with 1% MeOH methylene chlcride-*3% MeOH/methylene chloride to give 295mg (38% yield) of 4-allyl- 

2-Othvi-5-hvdrDXV-1-/ohAnvlmAthul\.1l-l.ln<4r>la.ooata n .iHo 





Analyses for CaH 2 4N 2 0 2 : 




Calculated 


C. 75.83; 


H. 6.74; 


N. 8.04. 


50 






Found 


C. 75.70; 


H. 7.05; 


N. 8.06. 



Example 94 

Preparation of [3-H4-AII^3-(2-amlno-2-oxoemy1>-2-ewyl-1-(ph^ 
phonic acid disodium salt 

A [3-n4-Allyl-3-<2-amlno-2-oxoethyl)-2-ethyl-1-(phenylmethyl)-1 H-lndol-5-yl]oxy]propyl]phosphonic acid 
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dimethyl ester. 

Using the method in Example 80. Part C, 265mg (0.8 mmol) of 4-allyt-2-<thyt-5-hydroxy-1-(phenylmethyl)- 
1H-indote-acetarnide was reacted with 40mg (1.0 mmol) of 60% NaH/mineral oil and 230mg (1.0 mmol) 
of (3-bromopropyOphosphonic acid dimethyl ester to give a product that was chromatographed on silica 
gel. On eluting with 1% MeOH/methylene chloride->4% MeOH/methylene chloride, there was obtained 
310mg (78% yield) of P^4-ally^3-(2-ammo-2-oxoemyt)-2-ethyM^ph 
pyQphosphonic acid dimethyl ester. 

B. f>fl4-Allyl-3^2-amir»-2-oxoethyl)-2-^ 
disodium saiL 

A solution of 310mg (0.62 mmol) of u^llyl-3-(2-amino-2K)xoethyl)-2-ethy»-1.(phenylmethyl)-1H-lndol-5- 
yl]oxy]propyl]phosphonic acid dimethyl ester and 1.0 mL (7.8 mmol) of trimethylsilyl bromide in 20 mL of 
methylene chloride was stirred for 18.5 hours and concentrated at reduced pressure. The residue was dis- 
solved in 20 mL of MeOH. stirred 2.5 hours and concentrated. This residue was chromatographed on a 

C, a reverse phase column and eluted with 10%(5% HOAc)/MeOH. Material from this column was dissolved 
in 1 N NaOH and chromatographed on a HP20 column. The product was eluted with 1 0% acetonitrileVwater. 
then 25% acetonitrile/water to give 165mg (52% yield) of I3-ff4-allyl-3-(2-amino-2-oxoethyl)-2-ethyl-1- 
(phenylmettiyl>-1H-indol-5-yl]oxy]propyl]phosphonic acid disodium salt. 



Analyses for CjsHaNPsPNa^HjO: 


Calculated 
Found 


C. 52.82; 
C. 52.15: 


H, 6.21; 
H. 5.50; 


N, 4.93. 
N. 4.65. 



Example 95 

Preparation of 2-Methyl-5-phenoxy-1-(phenylrnethvl)-1H-indole-3-acetamide. 

5-Hydroxy-2-m8thyl-1-(phenylrnethyl)-1H-indole-3-acetamide (1 .2g. 4.1 mmol) was dissolved in 40 mL of 

30 Pyridine, 90mg (2.2 mmol) of 60% NaH/mineral oil added, stirred 0.17 hours. 315mg of CuO added, stirred 
0.17 hours and 0.5(4.1 mmol) mL of iodobenzene added. The mixture was heated to maintain reflux for 24 
hours, cooled, and diluted with ethyl acetate and 1N Ha. The mixure was filtered thru a celite pad and the 
organic material separated, washed with brine, dried (NajSOJ and concentrated at reduced pressure. The re- 
sidue was chromatographed on silica gel and eluted with 1 % MeOH/methylene chtoride-»3% MeOH/methylene 

35 chloride to give 40mg (3% yield) of 2-methyl-5-phenoxy-1-(phenvlmethyl)-1H-indole-3-acetamide. 

Example 96 

Preparation of 2-D3-(2-Amino-2-<woethyl)-2-m*h^ acH 
M methyl ester. 

Using the procedure in Example 83, Part A. 300mg (1 .0 mmol) of 5-hydroxy-2-methyl-Hphenylmethyl)- 
H-indole-3-acetamide was treated with 45mg (1.1 mmol) of 60% NaH/mineral oil and then 250m (1.1 mmol) 
of methyl 2-(bromomethyl)ben2oate to give a product that was chromatographed on silica gel. A gradient of 
methylene chloride-»2% MeOH/methylene was used to elute 270mg (69% yield) of 2-Tfl3-(2-amino-2-oxoe- 
w »hylV2-memyl-1-(phenylnTOthyl)-1H-lridol-5-yl]oxyJmethynbenzoic acid methyl ester, mp. 178-180°C. 





Analyses for C^H^O*: 




Calculated 


C. 73.28. 


H. 5.92; 


N, 6.33. 


so 


Found 


C. 72.29; 


H. 5.93: 


N. 6.03. 



Example 97 

55 Preparation of 2-nj3-(2-Amino-2-oxoethyl).2-m thyH-(phenylmethyl)-1H-indol-5-ylJoxy>n thyl]benzoic acid. 

A mixture of 195mg (0.44 mmol) of 2-0r3^2-amino-2^oethyl).2^ethyl-1-(phenylmethyl)-1H.indol-5- 
vt}oxy]methyr]bertzoic acid methyl ester and 2 mLof 2N NaOH in 10 mLofTHF and 35 mLof ethanol was stirred 
for17.5h ure.tri mixture made acidic with 5N HCI and xtracted with ethyl acetate. The ethyl acetate solution 
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was washed with brine, dried (Na 2 S0 4 ) and concentrated at reduced pressure. The residue was crystallized 
from methylene chloride to give 1 1 0mg (59% yield) of 2-ITJ3-(2-amino-2-oxoethyl)-2-methyl-1-{phenvImethyl)- 
1 H-indol-5-yt]oxy]methyl]benzoic acid, mp, 1 73-1 76°C. 
Analyses for Cje^^O*- 

Calculated C. 72.88; H. 5.65; N, 6.54. 

Found: C. 71.90: H. 5.63; N, 6.13. 

Example 98 

Preparation of 2-[R3-(2-Amino-2-axoethyl)-2-ethyl-1-<phenylmeth^ acid 
methyl ester. 

Using the procedure in Example 83. Part A, 620mg (2.0 mmol) of 5-hydroxy-2-ethyl-1-(phenylrnethyl)-H- 
indole-3-acetamide was treated with 90mg (2.2 mmol) of 60% NaH/mineral oil and then 505mg (22 mmol) of 
methyl 2-(bromornethyl)benzoate to give a product that was chromatographed on silica gel. A gradient of 1% 
MeOH/methylene ch!oride->2% MeOH/methylene was used to elute 160mg (18% yield) of 2-ITJ3-(2-aminc-2- 
oxoethyl)-2-ethyl-1-(phenylinethyl)-1H-indol-5-yrjoxy]rnethyl]benzoicacid methyl ester, mp, 132-134°C. 



Analyses for C^H^O*: 


Calculated 
Found 


C, 73.66; 
C, 74.36; 


H, 6.18; 
H, 6.20; 


N, 6.14. 
N. 5.82. 



Example 99 

Preparation of 2-(TI3^2-Amino-2-oxoethvl)-2-ethyl-1-(pheny^ acid. 

A mixture of 495mg (1.08 mmol) of 2-HI3-(2-amino-2-oxoethyl)-2-ethyl-1-(phenylmethyl)-1H-indol-5- 
yfJoxy]methyf]benzoic acid methyl ester and 2 mL of 5N NaOH in 25 mL of ethanol was stirred for 17 hours, 
the mixture made acidic with 5N Ha and extracted with ethyl acetate. The ethyl acetate solution was washed 
with brine, dried (Na^O*) and concentrated at reduced pressure. The residue was crystallized from methylene 
chloride/ether to give 440mg (92% yield) of 2-|TJ3-(2-amino-2-oxoethyl)-2-ethyl-1-(phenylmethyl)-1H-indol-5- 
yQoxylmethyfJbenzoic acid. mp. approximately 100°C. 

Example 100 

Preparation of 3-ra3-(2-Amino-2<>xoethyl)-2HT>ethyl-1-(^ acid 
methyl ester. 

Using the procedure in Example 83, Part A 910mg (3.0 mmol) of 5-hydroxy-2-methyl-Hphenylmethyf)- 
H-indole-3-acetamide was treated with 135mg (3.3 mmol) of 60% NaH/mineral oil and then 760m (3.3 mmol) 
of methyl 3-(bromomethyl)befizoate to give a product that was chromatographed on silica gel. A gradient of 
1% MeOH/methylene chloride-»3% MeOH/methylene was used to elute a product that was recrystallized from 
methylene chloride/ethanol. A yield of 885mg (69%) of 3-|ff3-(2-amino-2-oxoethyl)-2-methyl-1-(phenylmethyl)- 
1H-indol-5-yl]oxy]methyl]benzoic acid methyl ester was obtained, mp. 147-149°C. 



Analyses for C^H^^O*: 


Calculated 
Found 


C. 73.28; 
C. 73.03: 


H.5.92; 
H.5.86; 


N.6.33. 
N. 6.22. 



Example 101 

Preparation of 3-0l3-(2-Amino-2-oxoeroyl)-2-methyl-1-(phenylmem^ acid. 

A mixture of 470mg (1.06 mmol) f 3-{TJ3-(2-amlno-2-oxoethyl)-2-m thy»-1-(phenylmethyl)-1H-indol-5- 
yfjoxyjmethyijbenzoic acid m thyi ester and2mLof 2N NaOHin 10mLofTHFand40mLof ethanol was stirred 
for 7.5 hours, th mixture made acidic with 5N HCI and xtracted with ethyl acetate. The thyl acetate solution 
was washed with brine, dried (N^SO.,) and concentrated at reduced pressure. The residue was crystallized 
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from methylen chloride/ethanol to give 330mg (72% yield) of 3-(H3-(2-amino-2-oxoethyl)-2-methyH-<phenyl- 
n»thyl)-1H.indol-5-yl]oxyJiTiethylJb8nzoic add, mp, 176-179°C. 



Analyses for CmH^NjO,: 


Calculated 
Found 


C, 72.88; 
C, 70.01; 


H. 5.65; 
H. 5.55; 


N, 6.54. 
N.6.11. 



Therapeutic use of 1H-indote-3-acetamldes 

Tests of the 1 H-indde-3-ace tamides described herein have shown they achieve their beneficial therapeut- 
ic action principally by direct inhibition of human sPLA* and not by acting as antagonists for arachidonic acid, 
nor other active agents below arachidonic acid in the arachidonic acid cascade, such as 5-fipoxygenases, cy- 
clooxygenasea, and etc 

The method of the invention for inheriting sPLA 2 mediated release of fatty adds comprises contacting 
sPLA 2 with an therapeutically effective amount of the 1H-indole-3-acetamides of the invention and pharma- 
ceutical^ acceptable salts thereof. 

A preferred method of the invention comprises contacting sPLAj with an therapeutically effective amount 
of 1H-indde-3-acetamide and pharmaceutically acceptable salts thereof where said acetamide is substituted 
at the 4 and/or 5 position with an -oxyalkyl acid, -oxyalkyi ester, -oxyalkyt amine, -oxy benzyl (where the phenyl 
group of the benzyl radical is substituted with an add group, ester group, amine group, or suitable salt thereof); 
and is substituted at the 1 position with a benzyl or biphenyl group and pharmaceutically acceptable salts there- 
of. Still another preferred method of the invention comprises contacting sPLA 2 with an therapeutically effective 
amount of 1 H-indde-3-acetamide, where said acetamide is substituted at the 4 and/or 5 position with an addte 
group, and is substituted at the 2 position with a group containing oxygen, nitrogen or sulfur group, and phar- 
maceutically acceptable salts thereof. 

The preferred novel compounds of this invention are most preferably used for practidng the method of in- 
hibiting sPLAj mediated release of fatty adds. This method comprises contacting sPLA 2 with an therapeutically 
effective amount of 1H-indde-3-acatamide and pharmaceutically acceptable salts thereof, represented by the 
formula (VI): 



X 




X is oxygen or sulfur 

Re, is selected from groups (i). (ii) and (iii) where; 

(i) is Cg-Cjo alkyl. Cj-Cm alkenyt, C^-Cm alkynyl, Ct-Cx haloalkyl. C«-C u cydoalkyi. or 

(ii) is aryl or aryl substituted by halo, -CN, -CHO, -OH, -SH, C,-C, 0 atkylthlo, C,-C« alkoxylthio, carboxyl , 
amino, or hydroxyamino; 

(iH) is 
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?B4 



r 

R84 



Res 



where Rm is hydrogen or C,-C 10 alkyl. and Ra 5 is selected from the group: phenyl, naphthyl. indenyl, and 
biphenyi, unsubstituted or substituted by halo, -CN. -CHO, -OH, nitro. phenyl. -SH. C,-C 10 akylthio. Cr 
10 C 10 alkoxyl, amino, hydroxyamlno or a substituted or unsubstituted 5 to 8 membered heterocyclic ring; 

R«a is hydrogen, halo, C,-C 3 alkyl. ethenyl. cyclopropyl. C,-Cj alkyfthto. C-C2 alkoxy, -CHO. -CN: 

each Res is independently hydrogen, or halo: 

Rm. Res, R««, and R«7 are each independently hydrogen, d-C 10 alkyl. C,-C 10 alkenyl. C,-C, 0 alkynyl. 
Cj-Cg cycloalkyl. aryl, aralkyl, or any two adjacent hydrocarbyl groups in the set Rm, Rgg, Rm. and R« 7 , combine 

15 with the ring carbon atoms to which they are attached to form a 5 or 6 membered substituted or unsubstituted 
carbocyclic ring; or C,-C 10 haloalkyl, C,-C 1() alkoxy. C,-C 10 haloalkoxy, C 4 -Cg cycloalkoxy, phenoxy. halo, hy- 
droxy, carboxyl, -SH, -CN, -S(C,-C 10 alkyl), arylthio, thioacetal, -C(O)O(C,-C 10 alkyl), hydrazide. hydrazino, 
hydrazido, -NH 2 , -NO* -NRnRaa. and -QOJNRajRea. where, R^ and Rm are independently hydrogen. C,-C 10 
alkyl, C,-C 10 hydroxyalkyl, or taken together with N, Rez and Res form a 5 to B membered heterocyclic ring; or 

20 a group having the formula; 



25 




where, 

Rm and Rgg are each independently selected from hydrogen. C,-C 10 alkyl, hydroxy, or Re, and Res taken 

together are =0; 
p is 1 to 5. 

35 Z is a bond. -O-. -N(C,-C 10 alkyl)-, -NH-, or -S-; and 

Q Is -CONfRajRga). -5-tetrazolyl. -SOjH. 





5J 
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10 



15 



O 

t 

-P 0- 

I 

OR 8 6 
0 




OR 86 




20 



25 



\ 



C OR 86 



30 



f 



•ORse 



45 



50 



53 



HO 



where n is 1 to 8. Rg, is independently selected from hydrogen, a metal, or C r C 10 alkyl, and Rw is selected 
from hydrogen or C,-C 10 alkyl. 

Another aspect of this invention is a method for treating septic shock in humans which comprises admin- 
istering to a human a therapeutically effective dose of 1 H-indoie-3-acetamide end pharmaceutical^ acceptable 
salts thereof. A preferred method for treating septic shock is to administer to humans either (1) a 1H-lndole- 
3-acetamide substituted at the 4 and/or S postton and substituted at the 1 position with a benzyl or biphenyl 
group (or a pharmaceutical ly acceptable salts thereof); or (2) a IH-indoio-3-ecetamlde substituted at the 4 
and/or 5 position and substituted at the 2 posllon with a halogen, oxygen, nitrogen or sulfur group; or (3) a 
1H-indola-3-Bcetamide substituted at the 4 end/or 5 position and is substituted at the 2 position with an alkyl 
group of 1 to 3 carbon atoms. When the 1 H-indote-3-acetamide nucleus ia substituted at the 4 positions the 
preferr d groups are selected from the group: 

-0-CH2-R,,. 
-S-CHj-R*,. 
• NH - CHj - Rm and 
- CH2 ~ CHj • Rgg ; 
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where acidic group R98 Is s led d from; 

-C0 2 H 
-SO a H 
- P(0) (OHfe 

5 or salts, and ester derivatives 

of such acidic groups. 

When the 1H-indole-3-acetamide nucleus is substituted at the 5 positions the preferred groups are selected 
from the group: 




- S - (CH^ 2 -* - R98 
-NH-tCH^-Raj 
-CHj-tCHzh-.-R* 
where acidic group Rm is selected from; 

-COjH 
-SO,H 
-P(0)(OHfe 

or salts, and ester derivatives 
of such acidic groups. 

Pharmaceutical Formulations 

As previously noted the compounds of this invention are useful for inhibiting sPLA 2 mediated release of 
fatty acids such as arachidonic acid. By the term, "inhibiting" is meant the prevention or therapeutically sig- 
nificant reduction in release of sPLAj initiated fatty acids by the compounds of the invention. 

The specific doss of a compound administered according to this invention to obtain therapeutic or prophy- 
lactic effects will, of course, be determined by the particular circumstances surrounding the case, including, 
for example, the compound administered, the route of administration and th condition being tr ated. Typical 
daily doses will contain a n n-toxic dosag level of from about 0.01 mg/kg to about 50 mg/kg of body weight 
of an active compound of this invention. 
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The compound can be administered by a variety of routes including ral, aerosol, rectal, transdermal, sub- 
cutaneous, intravenous, intramuscular, and intranasal. Pharmaceutical formulations of the invention are pre- 
pared by combining (e.g., mixing) a therapeutically effective amount of the 1H-lndole-3-acelamides of the in- 
vention together with a pharmaceutically acceptable carrier or di luent therefor. The compounds of the present 
invention are preferably formulated prior to administration. 

The active ingredient in such formulations comprises from 0. 1 % to 99.9% by weight of the formulation. By 
"pharmaceutically acceptable" it is meant Ihe carrier, diluent or excipient must be compatible with the other 
ingredients of the formulation and not deleterious to the recipient thereof. 

The present pharmaceutical formulations are prepared by known procedures using well known and readily 
available ingredients. In making the compositions of the present invention, the active ingredient will usually 
be admixed with a carrier, or diluted by a carrier, or enclosed within a carrier which may be in the form of a 
capsule, sachet, paper or other container. When the carrier serves as a diluent, it may be a solid, semi-solid 
or liquid material which acts as a vehicle, or can be in the form of tablets, pills, powders, lozenges, elixirs, sus- 
pensions, emulsions, solutions, syrups, aerosols (as a solid or in a liquid medium), or ointment, containing, for 
example, up to 10% by weight of the active compound. 

Tablets for oral administration may contain suitable excipients such as calcium carbonate, sodium carbon- 
ate, lactose, calcium phosphate, together with disintegrating agents, such as maize, starch, or alginic acid, 
and/or binding agents, for example, gelatin or acacia, and lubricating agents such as magnesium stearate, 
stearic acid, or talc. 

The following formulation examples are illustrative only and are not intended to limit the scope of the in- 
vention in any way. The term. 'Active Ingredient", means a 1 H-indde-3-acetamide compound of the invention 
or a pharmaceutically acceptable salt thereof. 

Formulation 1 

A tablet is prepared using the ingredients below: 





Quantity - (mg/capsule) 


Active ingredient 


250 


Cellulose, mlcrocrystaJiing 


400 


Silicon dioxide, fumed 


10 


Stearic acid 


5 



The components are blended and compressed to form tablets, each weighing 665 mg. 
Formulation 2 

An aerosol solution is prepared containing the following components: 





Weight 


Active Ingredient 
Ethane! 

Chlorodifluoromethane propellant 


0.25 
25.75 
74.00 



The Active Ingredient is mixed with ethanol and the mixture added to a portion of the propellant, cooled to -30°C 
and transferred to a filling device. The required amount is then fed to a stainless steel container and diluted 
with the remainder of the propellant The valve units are then fitted to the container. 

Assay Experiments 

Assay Exampl 1 

The following chromogenic assay procedure was used to identify and evaluate inhibitors of recombinant 
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human secreted phospholipase A 2 . Th assay describ d herein has b en adapted for high vokim screening 
using 96 well microtiter plates. A general description of this assay method is found in the article, 'Analysis of 
Human Synovial Fluid Phospholipase A 2 on Short Chain Phosphatidylcholine- Mixed Micelles: Development of 
a Spectrophotometry Assay Suitable for a Microtiterplata Reader", by Laura J. Reynolds, Lori L Hughes, and 
s Edward A Dennis. Analytical Biochemistry. 204. pp. 190-197. 1 992: Reagents: 

REACTION BUFFER - 

CaCI2.2H20 (1.47 g/L) 
« KQ (7.455 g/L) 

Bovine Serum Albumin (fatty acid free) ( 1 g/L) 

(Sigma A-7030. product of Sigma Chemical Co. St. Louis MO. USA) 
TRIS HQ (3.94 g/L) 
pH 7.5 (adjust with NaOH) 

15 

ENZYME BUFFER - 

0.05 NaOAc.3H20, pH 4.5 
0.2 NaCI 

20 Adjust pH to 4.5 with acetic acid 

DTNB - 5,5"-dithiobis-2-nitrobenzoic acid 
RACEMIC DIHEPTANOYL THIO - PC 

25 

racemic 1,2-bis(heptanoylthio)-1,2-dideaxy-sn-glycero-3-phosphorylcholine 
TRITON X-100™ prepare at 6.249 mg/ml in reaction buffer to equal 10uM. 

REACTION MIXTURE - 

30 

A measured volume of racemic dipheptanoyl thio PC supplied in chloroform at a concentration of 100 mg/ml 
is taken to dryness and redissolved in 10 millimolar TRITON X-100™ nonionic detergent aqueous solution. 
Reaction Buffer is added to the solution, then DTNB to give the Reaction Mixture. 
The reaction mixture thus obtained contains 1mM diheptanoly thio-PC substrate, 0.29 mm Triton X-100™ de- 
& tergenl and 0.12 mm DTMB in a buffered aqueous solution at pH 7.5. 
Assay Procedure: 

1. Add 0.2 ml reaction mixture to all wells; 

2 Add 10 ul test compound (or solvent blank) to appropriate wells, mix 20 seconds; 
3. Add 50 nanograms of sPLA 2 (10 microliters) to appropriate wells; 
«o 4. Incubate plate at 40°C for 30 minutes; 

5. Read absorbance of wells at 405 nanometers with an automatic plate reader. 
All compounds were tested in triplicate. Typically, compounds were tested at a final concentration of 5 
ug/ml. Compounds were considered active when they exhibited 40% inhibition or greater compared to unin- 
hibited control reactions when measured at 405 nanometers. Lack of color development at 405 nanometers 
45 evidenced inhibition. Compounds initially found to be active were reassayed to confirm their activity and, if 
sufficiently active, ICr, values were determined. Typically, the ICr, values were determined by diluting test 
compound serially two-fold such that the final concentration in the reaction ranged from 45 ug/mL to 0.35 ug/ml. 
More potent inhibitors required significantly greater dilution. In all cases, % inhibition measured at 405 nano- 
meters generated by enzyme reactions containing inhibitors relative to the uninhibited control reactions was 
so determined. Each sample was titrated in triplicate and result values were averaged for plotting and calculation 
of IC«o values. ICso were determined by plotting log concentration versus inhibition values in the range from 
10-90% inhibition. Each IC» value was determined three times. 
Results of Human Secreted Phospholipase A2 Inhibition Tests-Amides 
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Inhibition of human secreted 
PLA2 IC50 ± mean deviation 


5 


Example 


(3-5 tests) 




1 


1.33 ± 0.45 uM 




2 


0.84 ± 0.38 uM 


10 


3 


3.70 ± 2.82 uM 




4 


2.05 ± 0.85 uM 




5 


0.84 ± 0.17 uM 


13 


6 


1.30 ± 0.29 uM 




7 


5.45 ± 1.62 uM 




8 


21.39 ± 8.55 uM 




9 


0.26 ± 0.11 uM 


20 


10 


38.08 ± 2.82 uM 




11 


0.25 ± 0.03 uM 




12 


0.40 ± 0.09 uM 


25 


13 


0.92 ± 0.24uM 




14 


8.48 ± 5.25 UM 




15 


1.51 ± 0.58 uM 


30 


16 


1.84 ± 0.44 uM 




17 


1.61 ± 0.44 uM 




18 


0.80 ± 0.05 uM 


35 


19 


1.16 ± 0.41 uM 




20 


1.05 ± 0.11 uM 




21 


0.43 ± 0.23 uM 


40 


22 


0.15 ± 0.04 uM 




23 


0.92 ± 0.36 uM 




24 


0.06 ± 0.02 uM 




25 


3.34 ± 0.46 uM 


45 


26 


2.49 uM 
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1S 



25 





Inhibition of human secreted 
PLA2 IC50 ± mean deviation 


Example 


(3-5 tests) 


27 


3.30 ± 0.10 uM 


28 


1.55 ± 0.93 uM 


29 


1.23 ± 0.33 uM 


30 


3.61 ± 0.75 uM 


31 


0.45 ± 0.O8 uM 


32 


12.21 ± 0.55 UM 


33 


0.30 ± 0.12 uM 


34 


7.96 ± 1.22 UM 


35 


2.36 ± 0.15 uM 


36 


7.46 ± 1.66 uM 


37 


9.44 ± 1.44 uM 


38 


0.40 ± 0.07 uM 


39 


1.38 ± 0.28 uM 


40 


0.05 ± 0.01 uM 


41 


0.06 ± 0.01 uM 


42 


0.23 ± 0.06 uM 


43 


0.07 ± 0.03 uM 


44 


0.38 ± 0.14 uM 


45 


1.55 ± 0.51 uM 


46 


0.16 ± 0.19 uM 


! 47 


0.09 ± 0.06 uM ' 


48 


>100 uM 


49 


0.47 ± 0.05 uM 


50 


2.47 ± 1.31 uM 


51 


8.28 ± 4.33 uM 


52 


0.77 ± 0.27 uM 


53 


0.68 ± 0.00 uM 


54 


0.65 ± 0.15 uM 



50 
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Inhibition of human secreted 
ri>A2 iwi/ x mean deviation 


5 


Example 


(3-5 tests) 




55 


22.0 ± 6.0 uM 




56 


0.34 ± 0.10 uM 


10 


57 


1.27 uM 




58 


0.05 ± 0.00 uM, 




59 


0.074 ± 0.016 uM 


IS 


60 


0.104 ± 0.017 uM 




61 


0.27 uM 




62 


0.02 ± 0.01 uM 


70 


63 


0.039 ± 0.005 uM 




64 


0.016 ± 0.001 uM 




65 


0.36 ± 0.13 uM 


25 


66 


0.36 ± 0.07 uM 




67 


1.68 uM 




68 


1.45 uM f - 1.12 uM 




69 


1.38 ± 0.52 uM 


30 


70 


5.88 ± 1.17 uM 




71 


2.37 ± 0.79 uM 




72 


0.050 ± 0.15 uM 


35 


73 


0.010 ± 0.001 uM 




74 


0.024 1 0.002 uM 




75 


0.039 ± 0.004 UM 


40 


76 


0.337 uM: 0.305 uM 




77 


0.336 ± 0.023 uM 




78 


0.118 ± 0.011 UM 


45 


79 


0.046 ± 0.006 uM 




80 


0.20 ± 0.09 uM 




81 


3.8 uM; 3.6 uM 


50 


82 


3.68 ± 0.19 uM 
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Inhibition of human secreted 
PLA2 IC50 ± mean deviation 


5 


Example 


(3-5 tests) 




83 


0.15 ± 0.04 uM 




84 


0.195 ± 0.065 uM 


to 


85 


0.050 ± 0.019 UM 


86 


0.42 ± 0.21 uM 




87 


0.072 ± 0.017 uM 




88 


0.033 ± 0.006 uM 


79 


89 


0.12 ± 0.02 uM 




90 


0.09 ± 0.01 uM 




91 


0.02 ± 0.01 uM 


20 


92 


0.014 ± 0.004 uM 




93 


0.14 1 0.04 uM 




94 


0.612 ± 0.065 uM 


23 


95 


1.01 ± 0.32 uM 




96 


0.62 ± 0.18 uM 




97 


0.15 1 0.01 uM 


30 


98 


1.15 ± 0.32 uM 




99 


0.54 1 0.18 uM 




100 


3.84 ± 1.32 uM 


35 


101 


1.89 1 0.50 uM 



Assay Example 2 
Method: 

40 

Male Hartley strain guinea pigs (500-700g) were killed by cervical dislocation and their heart and lungs 
removed intact and placed in aerated (95% 0*5% CCy Krebs buffer. Dorsal pleural strips (4x1x25mm) were 
dissected from Intact parenchymal segments <8x4x2Smm) cut parallel to the outer edge of the lower lung lobes. 
Two adjacent pleural strips, obtained from a single lobe and representing a single tissue sample, were tied at 

45 either end and independently attached to a metal support rod. One rod was attached to a Grass force- 
displacement transducer ( Model FT03C. product of Grass Medical Instruments Co., Quincy, MA, USA). 
Changes in Isometric tension were displayed on a monitor and thermal recorder (product of Modular Instru- 
ments, Malvern, PA). All tissues were placed in 10 ml jacketed tissue baths maintained at 37°C. The tissue 
baths were continuously aerated and contained a modified Krebs solution of the following composition (milll- 

» molar) NaCI. 11 8.2; KCI. 4.6; Caa r 2H&, 2.5; MgSO* 7H A 1 .2; NaHCOj, 24.8; KHJP0 4 , 1 .0; and dextrose, 
10.0. Pleural strips from the opposite lobes of the lung were used for paired experiments. Preliminary data 
generated from tension/response curves demonstrated that resting tension of 800 mg was optimal. The tissues 
were allowed to equilibrate for 45 min. as the bath fluid was changed periodically. 

55 Cumulative concentration-response curves: 

Initially tissues were challenged 3 times with KCI (40 mM) to test tissue viability and to obtain a consistent 
response. After recording the maximal response to KCI, the tissues were washed and allowed to return to base- 

98 
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line before th next challenge. Cumulative concentration-response curves were obtained from pleural strips 
by increasing the agonist concentration (sPLAJ in the tissue bath by half-log, 0 increments while the previous 
concentration remained In contact with the tissues (Ref. 1, supra.) Agonist concentration was increased after 
reaching the plateau of the contraction elicited by the preceding concentration. One concentration-response 
curve was obtained from each tissue. To minimize variability between tissues obtained from different animals, 
contractile responses ware expressed as a percentage of the maximal response obtained with the final KCI 
challenge. When studying the effects of various drugs on the contractile effects of aPLA 2 . the compounds and 
their respective vehicles were added to the tissues 30 min. prior to starting the sPLAj concentration-response 
curves. 

Statistical analysis: 



Data from different experiments were pooled and presented as a percentage of the maximal KCI respons- 
es (mean ± S.E.). To estimate the drug induced rightward shifts in the concentration response curves, the 
is curves were analyzed simultaneously using statistical nonlinear modeling methods similar to those described 
by Waud (1978), Equation 26, p. 163, (Ref.2). The model includes four parameters: the maximum tissue re- 
sponse which was assumed the same for each curve, the ED M for the control curve, the steepness of the 
curves, and the pA 2 , the concentration of antagonist that requires a two-fold increase in agonist to achieve an 
equivalent response. The Schild slope was determined to be 1 , using statistical nonlinear modeling methods 
X similar to those described by Waud (1 976). Equation 27, p. 164 (Ref. 2). The Schild slope equal to 1 indicates 
the model is consistent with the assumptions of a competitive antagonist: therefore, the pA2 may be interpreted 
as the apparent Kg, the dissociation constant of the inhibitor. 

To estimate the drug-induced suppression of the maximal responses, sPLAj responses (10 ug/ml) were 
determined in the absence and presence of drug, and percent suppression was calculated for each pair of tis- 
25 sues. Representative examples of inhibitory activities are presented in Table 2, below. 

Ref. 1 - van, J.M.: Cumulative dose-response curves, li. Technique for the making of dose-response curves 

in isolated organs and the evaluation of drug parameters. Arch. InL Pharmacodyn. Ther. 143: 299-330, 

1963. 

Ref. 2 - Waud, D.: Analysis of dose-response relationships, in Advances in General and Cellular Pharma- 
30 oology eds Narahashi. Blanch! 1:145-178, 1976. 
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TABLE 2 



Tissue Test 
(SPLA2) 





Compound of 


Apparent Kb 


%Supp(30uM) 3 


10 


Example No. 


(UM) 


(10uM*) 4 




4 


22.54±3.91 


10.5±23.1 




5 


3.43±0.88 


74.9±4.2 


15 


9 


5.91+0.97 


49.2±9.4 


12 


7.93±3.52 


30.3±15.2 




16 


4.92±0.60 


51.7±4.2 




18 


1.98+0.35 


74.1±4.0 


20 


23 


2.38+0.59 


83.3±2.7 



25 



30 



35 



40 



45 



SO 



ss 



Notes: 

3 % suppression of sPLA2 contraction at compound 

concentration of 30uM. 

4 % suppression of SPLA2 contraction at compound 

concentration of lOuM. 



Whi le the present invention has been illustrated above by certain specific embodiments, it is not intended 
that these specific examples should limit the scope of the invention as described in the appended claims. 



Claims 

1. A 1 H-indole-3-acetamide represented by the formula (I), and pharmaceutically acceptable salts thereof; 




(D 



wherein ; 

X is oxygen r sulfur, 

R, is selected from groups (i), (u) and (in) where; 

100 
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(i) is Cb-Cjo alkyl, C-C» aikenyl, Cg-Cao alkynyl, (VC^, haloalkyi. C^dj cydoalkyl. or 

(ii) is aryl or aryl substituted by halo, -CN. -CHO. -OH, nitro, -SH. C,-C 10 alkylthio. C,-C 10 alkoxy), d- 
C 10 alkyl. carboxyl, amino, or hydroxyamino; or 

(ui) is -(CHjJn-fRao), or -{NHMRei). where n Is 1 to 8, and R*, is a grouprecited in (i), and R,, is selected 
from a group recited in (i) or (ii); 

R 2 is hydrogen, halo. C,-Cj alkyl. ethenyl. C,-^ alkylthio. C r Ca alkoxy. -CHO. or-CN; 

each R, is independently hydrogen, halo, or methyl; 

R4. R«. Re. and R 7 are each independently hydrogen. C,-C 10 alkyl. C r C w aikenyl. C,-C 10 alkynyl. 
Cj-C, cydoalkyl. aryl. araikyl. or any two adjacent hydrocarbyl groups in the set R«. R* R,, and R 7 . com- 
bine with the ring carbon atoms to which they are attached to form a 5 or 6 membered substituted or urv 
substituted carbocyctic ring: or C,-C 10 haloalkyi. C,-C« alkoxy. C,-C, 0 haloalkoxy. C^C. cycloalkoxy. phe- 
noxy. halo, hydroxy, carboxyl. -SH. -CN. C,-C 10 alkyl thio. arytthio. thioacetal, -0(0)0(0,-010 alkyl), hy- 
drazide. hydrazino. hydrazido. -NH 2 . -NO* -NR^Rgj, and -^OJNR^Rm, where, R« and R„ are indepen- 
dently hydrogen. C,-C 10 alkyl, C,-C, 0 hydroxyalkyl, or taken together with N, Ra, and Rm form a 5 to 8 
membered heterocyclic ring; or 
a group having the formula; 



Z 




Q 



where, 
Rm and Res 



are each independently selected from hydrogen. C,-C 10 alkyl. hydroxy, or and Rm 
taken together are =0; 
is 1 to 5. 

is a bond. -0-. -N^-Cm alkyl)-. -NH-. or -S-; and 
is -CONtRuRej). -5-tetrazolyl. -S0,H. 



P 
Z 
Q 



O 



P ORafi 



» 



ORas 



O 




OR86 
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10 



0 R86 

-P O (CH 2 )n N Rb6 . 

ORfi6 R86 



IS 



T 



OR86 



?86 



•<CH 2 )n N R86 

Re« 



25 



w 



C ORss 



30 



•ORse 



35 




43 



where Rgg b independently selected from hydrogen, a metal, or C,-C 10 alkyl. 

2. A 1 H-indole-3-acetarrtde represented by the formula (II), and pharmaceutical ly acceptable salts and 
drug derivatives thereof. 



50 
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10 



1S 




<n) 



wherein ; 

X is oxygen or sulfur; 

R, i is selected from groups (i). (ii) (Hi) and (iv) where; 
20 (i) is Ce-Ca alkyi. Cg-Cjg alkenyl, Cg-Ca, alkynyl, CVC20 haJoahyt, C 4 -C, 2 cydoaJkyl. or 

(i) is aryl or aryi substituted by halo, nitro. -CN. -CHO, -OH. -SH. C,-C 10 alkyl. d-C, 0 alkyithio, C,-C 10 
alkoxyl, carboxyl, amino, or hydro xyamino; or 

(Ei) Is -(CH2)„-(Ru), or -(NHHRai). where n is 1 to 8, and R^ is a group recited in (i), and Rb, is selected 
from a group recited in (i) or (ii); 
25 (iv)is 

30 C R 88 

Rfl7 

35 where Rn Is hydrogen or C,- C 10 alkyl, and Rm is selected from the group; phenyl, naphthyl, indenyt, 

and blphenyl, unsubstituted or substituted by halo, -CN, -CHO, -OH, -SH, C,-C, 0 alkyithio, Ci-C 10 al- 
koxyl, phenyl, nitro, Ci-C 10 alkyl, C,-C, 0 haloalkyl, carboxyl, amino, hydroxy amlrw; or a substituted or 
unsubstituted 5 to 8 mem be red heterocyclic ring; 
R 12 is halo. CrC 2 alkyithio, or Ct-Cj alkoxy; 
«o each R i3 is Independently hydrogen, halo, or methyl; 

Ru> R15. Rie> and R 17 are each independently hydrogen, C,-C 10 alkyl, C,-C 10 alkenyl, C|-C„> alky- 
nyl, Cj-C 8 cydoalkyl, aryt, aralkyl, or any two adjacent hydrocarbyl groups in the set R M , R )5 , R 16 , and 
R, 7, combine with the ring carbon atoms to which they are attached to form a 5 or 6 membered substituted 
or unsubstituted carbocydic ring; or C,-C 10 haloalkyl, Crdo alkoxy, Ci-C| 0 haloalkoxy, C«-C 8 cydoalkoxy, 
45 " phenoxy, halo, hydroxy, carboxyl, -SH, -CN, C r C 10 alkyithio, arylthio, thioacetal, -C(0)0(C,-C t o alkyl), 
hydrazide. hydrazine, hydrazido, -NH* -N0 2 , -NRgjRgj, and -C(0)NR M R83, where, Rja and Rjj are inde- 
pendently hydrogen, C,-C, 0 alkyl, C,-C 10 hydroxyalkyl, or taken together with N, Rc and R« form a 5 to 
8 membered heterocyclic ring; or 
a group having the formula; 

so 
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10 



IS 



where, 
Rg4 and R«g 

P 
Z 
Q 




are each independently selected from hydrogen. C,-C 10 alkyl, hydroxy, or Rm and Rgg 
taken together are =0; 
is 1 to 5. 

is a bond, -0-, -N(C r C 1( > alkyl)-, -NH-, or-S-; and 
is -CONtRsjRgj), -5-tetrazolyl. -S0 3 H, 



20 



25 



•ORa 6 



30 



P OR 86 

OR 8 6 



35 



40 



45 



50 



o 

t 

-p — 

I 

OR 8 s 

O 

1 1 



OR 8 6 



(CH 2 ), 



(CH 2 )l 



R99 

N R99 . 

R, 9 

?99 
R99 



r 

R99 
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O 



s 




C 0R 86 



20 




where n is 1 to 8. Rg, is independently selected from hydrogen, a metal, or d-Ctoalkyl, and is selected 
25 from hydrogen or C r C 10 alkyl. 

3. A 1H-indole-3-acetamWe represented by the formula (III), and pharmaceutlcally acceptable salts and pro- 
drug derivatives thereof. 



35 



40 




wherein ; 

X is oxygen or sulfur; 

R 21 is -(CHaMRao). or -(NHHRgg), where n is 1 to 8, and Rao is aryl oraryl substituted by C,-C, 0 
alkyl. Cj-C,,, alkenyl. Cj-C,,, alkynyl. C,-C 10 haloalkyl, C«-C 12 cydoalkyl. C,-C 10 hydroxyalkyl. carboxyl, 
so halo, -CN. -CHO. -OH. -SH. C,-C 10 alkylthio. C r C w alkoxyl. carboxyl, amino, or hydroxyamlno. or a sub- 

stituted or unsubstituted 5 to 8 membered heterocyclic ring; 

R» is hydrogen, halo. C,-C, alkyl, ethenyl. cydopropyl. C-C2 alkylthio. C,-C 2 alkoxy, -CHO. -CN; 
each R M is independently hydrogen, halo, or methyl; 
R 24 and are each indep ndently selected from (a) and (b) where; 
55 (a) is hydrogen, halo, alkyl. or alkoxy. and; 

(b) is a group having th formula: 



105 
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to with the proviso that at least one of R M and R M must be selected from (b). and where; 

R M and Rss are each independently selected from hydrogen. d-C 10 alkyt, hydroxy, or Ru and Res 

taken together are =0; 
P is 1 to 5. 

Z is a bond, -O-, -N(C,-C 10 alkyl)-, -NH-. or -S-; and 

15 Q is -CONfRuRu), -5-tetrazolyl. -S0 3 H, 



20 P OR 8 6 

OR 86 



25 



30 



45 



BO 



I " 0R86 

0R 8 « 



35 O R„ 

p o (C H 2 ) n n R 99 . 

40 OR 66 R 99 



?99 



.p o (CH 2 )l! N R 99 

OR 8 6 R99 



55 
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5 




C 0Rg6 » 



20 




25 where n is 1 to 8, is independently selected from hydrogen, a metal, or C,-C 10 alkyl, and is selected 

from hydrogen or 0,-Ck, alkyl; 

R a . and are each independently hydrogen, Ci-C 10 alkyl. C r C 10 alkenyl. C,-C, D atkynyl. Cj-Ca 
cydoalkyi, aryl, araJkyl, or the adjacent hydrocarbyl groups in the groups R» and R 27 combine with the 
ring carbon atoms to which they are attached to form a 5 or 6 membered substituted or unsubstituted 

30 carbocyclic ring; or C,-C 10 haloaikyl. C,-C 10 alkoxy, C,-C 10 haloalkoxy. C«-C, cycloalkoxy. phenoxy. halo, 

hydroxy, carboxyl. -SH, -CN. C,-C 10 alkylthio, arylthto, thtoacetal, -C(O)O(C,-C 10 alkyl), hydrazide. hydra- 
zine, hydrazido. -NH* -N0 2 . -NRoRbj. and -CtOJNRnRo. where. Rgj and R M are independently hydro- 
gen. Ci-C 10 alkyl, C,-C 10 hydroxyalkyl, or taken together with N, and Rej form a 5 to B membered het- 
erocyclic ring; or 

35 a group having the formula; 



40 




where, 

R«4 and Res are each independently selected from hydrogen. C,-C, 0 alkyl. hydroxy, or R,, and Res 

taken together are =0; 
p is 1 to 6. 

Z is a bond, -0-. -N(C,-C 10 alkyl>-, -NH-. or -S-; and 

Q is -CON(R 52 R a3 ), -5-tetrazolyl. -S0 3 H, 
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10 where n is 1 to 8, Rm is independently selected from hydrogen, a metal, or C,-C«, alkyl, and Rgg is selected 
from hydrogen or C,-C 10 alkyl. 

4. A 1 H-indde-3-acetamide represented by the formula (IV), and pharmaceutical^ acceptable salts and pro- 
drug derivatives thereof, 

15 



20 



25 



30 



40 



45 




(W) 



wherein ; 

X is oxygen or sulfur, 

R 31 is selected from groups (i), (ii) and (iii) where; 

(i) is Cg-Cjo alkyl, Cg-Cx, alkenyl, C r Cz> alkynyl, Cg-C x haloalkyl, C«-C, 2 cydoalkyl, or 

(ii) is aryl or aryl substituted by halo, -CN, -CHO, -OH, -SH, 0,-0,0 alkytthio, C,-C, 0 alkoxvi, carboxyt, 
amino, or hydroxyamino; 

(BOis 

r 

■ R87 



r 

Rfl4 



where R* is hydrogen or C,-C 10 alkyl, and R^ is selected from the group; phenyl, naphthyl, indenyl. 
and biphenyt. unsubstitutsd or substituted by halo, -CN, -CHO. -OH, -SH, C,-C 10 alkytthio, C,-C,o al- 
so koxy, carboxyl. amino, hydroxyamino; or a substituted or unsubstiutad 5 to 8 membered heterocyclic 
ring; 

Rjj is halo, C,-^ alkyl thio. 0,-02 alkoxy; 
each R M is independently hydrogen, halo, or methyl; 
R», and R» are each independently selected from (a) and (b) where; 
55 (a) is hydrogen, halo, alkyl, or alkoxy. and 

(b) is a group having the formula; 
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10 with the proviso that at least one of R w and Rjg must be selected from (b), and where; 

R*, and Rag are each independently selected from hydrogen. C,-C 10 alkyl. hydroxy, or Rg* and Rm 

taken together are =0; 
p is 1 to 5. 

Z is a bond, -O-. -N(C,-C 10 alkyl)-, -NH-, or -S-; and 

is Q is -CONfRuRas). -5-tetrazolyl, -SOjH, 

O 

20 P ORe 6 

OR B6 



25 



r 

ORss 



T 



OR 86 



o r 

-P 0 <CH 2 )„ J R M 

OR 8 6 R 99 



?99 



(CHa)u N R 9 » 



ORae 



r 

R 99 



BO 



55 
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\ 




c 



OR86 




10 



15 



20 



25 



30 



35 



40 



where n te 1 to 8, R« a independently selected from hydrogen, a metal, or C,-C, 0 alkyl, and Reg b selected 
from hydrogen or 0,-0,0 alkyl. 

R» and Rj 7 are each independently hydrogen, CrC 10 alkyl, C r C 10 alkenyl, Cz-C 10 alkynyl, C r C« cy- 
cloalkyl. aryl, aralkyl, or the adjacent hydrocarbyl groups In the groups R M and combine with the ring 
carbon atoms to which they are attached to form a 5 or 6 mom bared substituted or unsubstituted carbo- 
cydlc ring; or C,-C, 0 haloatkyl, C,-C 10 alkoxy, Ci-C 10 hatoalkoxy, C«-Ce cydoalkoxy, phenoxy. halo, hy- 
droxy, carboxyl, -SH, -ON, 0,-0,0 aJkylthto. arylthio, thioacetal. -0(0)0(0,-0,0 alkyl), hydrazide, hydra- 
zino. hydrazido, -NHj, -NO* -NR^R^. and -C(0)NReJRg,, where, Rjj and Re, are independently hydro- 
gen, C 1 -C w alkyl, C,-C w hydroxyalkyl, or taken together with N, R^ and Rgj form a 5 to 8 membered het- 
erocyclic ring; or 
a group having the formula; 



Z 




Q 



where, 



Rm and R« 



are each independently selected from hydrogen, 0,-0*) alkyl, hydroxy, or and R» 
taken together are -O; 
is 1 to 5. 

is a bond. -0-, -U(C,-C, 0 alkyl)-, -NH-. or -S-; and 
is -CONfReaRo), -S-tetrazolyl, -SOjH, 



P 
Z 
Q 
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5. A1H-indole-3-acetamkl represented by the formula (V). and pharmaceutical^ acceptable salts and pro- 
drug derivatives thereof, 



10 



15 




(V) 



20 wherein; 

X is oxygen; 
Rsi is 



25 



?84 

30 R|)4 



T 



R«« is hydrogen or C,-C 10 alkyl. and fV is -(Cry^phenyl) or -(CH^biphenyl). wherein m is 0 
to 2 and the phenyl or biphenyl radicals are unsubstituted or substituted by halo. -CN. -CHO -OH nltro 
35 phenyl. -SH. C r C 10 alkylthio. C,-C 10 akyl. 0,-0*, alkoxyl. carboxyl, amino, hydroxyaminoora'substltuted 

or unsubstftuted 5 to 8 membered heterocyclic ring; 

Rsa Is halo, methytthio, cyclo propyl, or C r Cj alkyl; 
each Rgj is hydrogen or halo; 

Rw and R« are each independently selected from (a) and (b) where; 
« (a) is hydrogen, and; 

(b) is a group having the formula; 



45 



SO 




with the proviso that at least one of R* and R« must be selected from (b), ami where; 
R§» and Rjj are each independently selected from hydrogen. C,-C w alkyl. hydroxy, or R»» and Rm 
taken together are =0; 
55 P is 1 to 5, 

2 is a bond. -O-. -N(C,-C 10 alkyl)-. -NH- or -S-: and 

Q is -5-tetrazolyt, -SOjH, 
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^99 

(CH 2 )T5 N R„ 

Rgg 
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C OR 86 



I 



•OR fl6 



where n is 1 to 8, Rflj is independently selected from hydrogen, a metal, or C,-do alky!, and R99 is selected 
from hydrogen or C,-d 0 alkyl; 

Rss. and Rg7 are each independently hydrogen, C,-C 10 alkyl, aryl, araJkyt, C,-C,o haloalkyl, C,-C 10 
alk xy, C,-C 10 haloalkoxy, phen xy, halo, hydroxy, carboxyl, or a group having the formula; 
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10 



15 



where. 
R« and Rbj 

P 
Z 
Q 



are each independently selected from hydrogen, C,-C„ alkyl. hydroxy, or and Rgs 
taken together are =0; 
is 1 to 5, 

is a bond. -0-. -N(C r C 10 alkyl)-, -NH-. or -S-; and 
is -5-tetrazolyl, -SOjH. 
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OR fl6 
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0 

— OR a6 



II 



where n is 1 to 8. R* is hydrogen a metal, or C,-C 10 alkyl. and R*, is selected from hydrogen or C,-C 10 
aJkyl. 

10 6. A pharmaceutical formulation comprising as an active ingredient, a compound as claimed in any one of 
Claims 1 to 5. or a pharmaceutical^ acceptable salt thereof, associated with one or more pharmaceutical 
acceptable carriers therefor. 

7. A compound of formula (VI) 

15 



20 



25 



30 




(VI) 



or a pharmaceutical^ acceptable salt or prodrug derivative thereof for use in inhibiting sPLAj mediated 
release of fatty acid which comprises contacting bPLA,; 
wherein in formula (VI); 
35 X is oxygen or sulfur; 

Re, is selected from groups (i), (ii) and (iii) where; 
(0 is Ce-Ca, alkyl. Ce-C,, alkenyl, Cj-C*, alkynyl. C^-C^ haloalkyt, C4-C, 2 cydoalkyi, or 
(D) b aryl or aryl substituted by halo. -CN, -CHO, -OH. -SH, C r C 10 alkylthlo. C,-C 10 alkoxylthlo. car- 
boxyl. amino, or hydroxy amino; 

R*4 



T 



where R«« is hydrogen or C,-C, 0 alkyl. and R» is selected from the group; phenyl, naphthyl, indenyl. 
so and blphenyl. unsubstitiited or substituted by halo. -CN. -CHO, -OH. nitro. phenyl. -SH. C,-C 10 alkylthio, 

C,-C 10 alcoxyl, amino, hydroxyamino; or a substituted or unsubstltuted 5 to 8 membered heterocyclic 
ring, or R»« and R« taken together are =0; 

R« is hydrogen, halo. C,-Cj alkyl, ethenyl. cydopropyl, C r C2 alkylthio. C,-Ca alkoxy, -CHO, -CN; 
each Re, Is independently hydrogen, or halo; 
55 R»*. R«j. R«. and Rjt are each indep ndently hydrogen. C r Cn alkyl, C^ C 10 alkenyl, CrC, 0 alky- 

nyl, Cs-Ca cydoalkyi, aryl. aralkyl. or any two adjacent hydrocarbyl groups In th set R^, Reg, Re,, and 
Rw. combine with the ring carbon atoms to which they are attached to form a 5 or 6 membered substituted 
or unsubstitiited carbocydlc ring; orC,-C 10 haloalkyt. d-C 10 aikoxy. C,-C t0 haloalkoxy. <VC 8 cydoafkoxy, 
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phenoxy. hal . hydroxy, carboxyl. -SH. -CN. -8(0,-0,0 alkyl), aryllriio, thioacetal. -€(0)0(0,-0,,, alkyl), 
hydrazide, hydrazine hydrazido. -NH* -N0 2 . -NR^Rm, and -CfOJNRajRu. where, Ru and R^ are inde- 
pendently hydrogen, C,-C, 0 alkyl. C,-C 10 hydroxyalkyl, or taken together with N. R« and Re» form a 5 to 
8 membered heterocyclic ring; or 
5 a group having the formula; 



25 



35 



43 



SO 



55 




10 



IS 

where. 

Rm and R« are each independently selected from hydrogen, C,-C w alkyl, hydroxy, or Rm and Res 

taken together are =0; 

p is 1 to 5. 

20 Z isabond,-O-.-N(C,-C 10 alkylK-NH-.or-S-;and 

Q is -CONfRaRu), -S-tetrazolyt, -S0 3 H, 
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where n is 1 to 8, Re, is independently selected from hydrogen, a metal, or C,-C 10 alkyi, and is selected 
from hydrogen or 0,-0,0 alkyl. 

8. Use of a compound of formula (VI) In claim 7 for the manufacture of a medlcant for treating septic shock 
in humans. 

8. The compound of formula (VI) in claim 7 wherein the 1H-lndole-3-acetamide is (i) substituted at the 1 pos- 
ition with a -(CH2Hcarbocydic radical) or-(CH2Mheterocydlc) radical, and (II) substituted with an acidic 
group at the 4 or 5 posfflon; with the proviso that when the 1 H-indole-3-acetamide nucleus is substituted 
at the 4 position the acidic group is selected from the group: 

-O-CHj-Raa. 
- S - CHj - R93 , 
- NH - CH 2 - R M and 
- CHj - CH2 - R93 ', 

and when the 1H-indole-3-acetamide nucleus is substituted at the 5 position the acidic group Is selected 
from the group: 
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N 



- S - (CHj)j^ - Rgg 

-CH^CCH^-Rs, 
where acidic group R* is selected from; 

-C0 2 H 
-SO,H 
-P(O)(0H) 2 

or salts, and ester derivatives 
of such acidic groups. 

or a pharmaceutically acceptable salt or prodrug thereof, for use in treating septic shock in humans. 

A compound selected from the group (A) thru (AA): 

(A) 4-fl3K2-Aminc-2-oxoethyl)-2-chlc^^ acid 

(B) PK2-Aminc-2K>xoethyl)-2-rnethyl-1-(phenylmemyl)-1HHndd^yl]oxy]aoetic acid, 

' ' 4 HP-(2-Amino-2-oxoethyl)-2-bromo-1-(phenylmethyl)-1 H-indol-5-yrjoxy]l>utanoic acid. 

(E) *lP-<2-Amino-2-oxoethvl)-2-(methyl^^ acid 

(F) 5K4-Amin(>^xobutoxy)-2Kmethylthlo)-1-(phenylmemyl)-1H-lnd^e.3-acetamide 

(G) [MP-(2-amino-2-oxwthy1^2-ethvM-(pnen^ acid. 

(H) 2-Ethyl-5-(4-hydrazino^oxobutoxy)-1.(phenyln»thyl)-1 H-indde-3-acetamlde 

Ji^j^ 2 ;^"* 2 "^*^ 2 *^ 

(J) I^lP^2-Airano-2-«oethyl)-2-emyM^ add 
monomethyl ester, 

< K )JHP^2-Aminc-2-oxoethyl)-1-|(^ 

(L) n^2-Amino-2-oxoethylM-{(3-chto^ acM ^ 

diumsalt, 

(M) n3-(2-Amino-2-oxMthvlH-([1.1 -biphenyT^ acid so- 

dium salt 

(N) ff3-(2-Amlm>-2-oxoetliyl)-2-emy1-1-(^ acid. 

(O) 2-n3-(2-Amlm>-2-c*oethylM^3-chloroph^ acid 

(P)2-Q^opropyl-Shydroxy-1-(phenylmethyl)-1H-lndole-3-acetamlde, 

^^^"^' n ^^^ oeth y')" 2 " c y c ' 0 P ro Py' -1 -(phenylmethyl>-1 H-indol-5-yl]oxy]propyl]phosphonlc 

(R) P^3-(2-Amlno-2-oxMmylM-(phenylme^ aM 
(S) 4-n3^2-Amino-2-oxoethyl)-1-{phenvlmethyl>-1H-indd-5-ylloxy]butariolc acid, 
im ^tP (2 ^'^ 2<XTOth ^ 2 ^"^ 

(U) HP-<2-Amino-2-oxoethyl)-2-bromc-1-(phenyl^^ acid 
monomethyl ester, 

(V) 2-Bromo-6-c*l(Ko-5-rrwmaxv-1-(pher>yl^ 

(W) 2-Brorno-6-<^orc-5-hydroxy-1-<phenylimmyl)-H-indole-3 acetamide, 

(X) 4-II3-<2-Amino-2-<Jxoemyl)-2-brorno-6-chloro-1-(phenylinem acld> 
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00 3-[4-(I3-(2-AiTnlno-2^oethyl>-6^:Noro-H^ acid, 
(Z)4-A)lyl-2^lhyi-5^ydroxy-1-(phenylmethyl)-1H-indo)e-acetamide, 

(AA)2-QI3^2-Amino-2^>xoethyt)-2-meth^ add; 
and pharmaceutfcally acceptable salts and prodrug derivatives of each of the compounds (A) thru (AA). 
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